
: fL^Jl Oj ill 

jjSJ— ill Ui\d±L . J 



JUJIjaII jA^^liit j 
jUdwJI JU .j 



c 



^U- Jp J^JL, l~J*tt Ju>L ^ 0! J^ 1 \ 

■ JU1I Jp Sl^JU ,^1^ jjJ^j jw^lj jl^p 13* jjS^ jl — T 

. Jul] J trV* 1 ^ cr'^ 1 ^ 1 ^ 
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tuiJjSJU SjLail ijjua^ Lj-A^ii jSj js^u iL^il ^UiSVl 




eijUIMttjtil 

* f 

£j-*J>j-4 j-Jbj t#JjL2u Lr UI oL^c jil ^ U u > 
jjjJt /i-fl ^jL « ^(/ ^j^iil/ ijuJL+La (jjjj-c j/ofaop cL/jj 

- UyvJLJj JUjJIJ CsLJulZJf aj-A JJ^J i^jfjJzJt eXJb 

„ . tX&a&Il pi jj Ja <lL// ^ 





I b 



*•» «•» *i> 





jCJgLiMU JIJul £jj^JU 4iIoj CulS . 0^jl>W J-tf <> <*J tfJJ^ Li£.tjj UjjJlfi *bf^1 d lhmr -4 ^ T 0 £ 

LiLj u^Jiio jiaj pi obJcuua ^> Mm £J^^ ^ J! * JfrMJMj y^^b jj-^J^ ^si^iii 



£3 j^il JAi 



_ T ^]j>ji G i — isyi ju^ j jj ^.i u j^lL^ 3 J! o—Lix^j <-^j 



^1 ^slj fll JLJlA ^ *^jl j-taJI 



t^iill ^L-^V ^ dJl_£ 

£jj a ^ Y Q • ■ ^ j f3— J 



yL& A 1 * * * 4_il__Lu_<Lj jLij >U j M U-^ 



jUj>U ^j-J! £^Vl ia-uu £ jL^j 
^ A - ■ * Jl V 0 • ■ ^ U v jU II ^ 

* jjl—jJI fl 3 — taLiLUj | 1 Jj u=k=kJ1 

olj Jl 4_aL^il - i^tja> 1 *J - j t £. 

Jl l^Jj_^j J^^J^ ^j^l jUuVl wiiaJ ^-1T.J^ 



Jil l , 



JV1 



^jJIj ^j^^Jl ^jUI jjLiJVI j 

< p jJI J jll ^JJ! Y & 4— u^l^yi 4lx^u £_L: 




4_,lL^JI L_LUJI t^^VI _r 



«LjjJL! iiiiJ! ^j—jVIj cjIjjUIj ol>vf^lll 
JL^L f Lillj JLUVI c ^lj *LSWJ 

- £ Jysii-U ^ij^i 3 ^Ul 

Jjisj ^-j^iJI — ljj pLuUjI * * ^ " > < lM" ^ 1, 1 
^ 1 mil ^Lui^LjL g I .^1> t>-^ i> ^ \ "\ 

4jL^VL , ^j^JI ^1^1 ^LJI ^> ^ 
t^^^ J L -f^' l> Jl 

J I 4_aL^»l ^i^LtVl ^llil JLt ^L-i 

4. 5^1 mil jLLlJJ ( ^Jt-i^Jlj ^QiJI IjI 

jl j< a 0 Y ' 4jU-t II Jj^sU-II inj^^il 
J^-^J ' t5J^" i5J j 1 ^ 0 

^LA^MjJl ^J^p^il t i 9 t^/l Jm-^L^jj 

4 > T i _im . ^j jljj_*Jl 4 i % i i i f' S .J CA-^b 

w>j 1^.11 JUm^L^ I — al - 6j J— 1 lj ,j^Jjj_J! 

4_—il Ul ^ l>"ij . ^^JLilJI j ^iil 

cVl ^j^r^JJ 4 j^l liVl 

j^j^i iijj Jl <jaL^I . Ijjj-i: ^ jj/^i 4 
YA * " (j^i ^j^sidl 4 aLla j 
^UUI C L^V OiJ, Y • ■ • j 4_^LJ 

J-" Q ^JS. ^ J, j-silll ,Jji" mi I < OoJI_£ 



<_^UI oLI j j-Jl f 3^Jt *UJlJI <IL_^I 

Jj .4 — j j ja 11 obi — xAll u ^ \ i j 

I J[ Y ^ I a ^ 



Ul 0 



. iiJj \X JM * 



A J — At ol t m> ^j^^jj . 4 — ij "i "s " 

jLkJLl^Li ^LJ [ ^V^w-N Juil ^ Ol '■ I J 

i A — j j ill oL-jlj lsJI 



. jj_^Jl 1 jja j l j >q ^iJl 
4jJL_t ^jj'jj S^U^ ob Jj^-i w>L Vt'J _a 

6JJb Ja-^J - jSjJJ Ojljl^ j^AiJL! ( I ) 

_: JU Lo aj^jj! 
a tj itJill j 8 II o^Jxa j *^ a a @ 

| j (3 >i Jj ^jil — ' ^ ^— I_t J LiJ 

L^Ji a j-jj — i-J dij^j 4 — i ^ — 4-U O^ — jlji JcaJI 

Ljr l]l ^yiLiia-x^'^l ^jillJI oUIqaJ L^jjap^La 

^j^kiU jljii^lj <!luClJI o^^xjs # 
1 J <^^LL1 <5>^' J^LJl 



<^l ^jl_*Ul j! £ Jr jdl Jllj 



4^ ^L_^ J^l J>ji ^Ul 4-. J-^il ^Ij^Vl ^> 
6ji yvixi! j alalia jLJjV ^UJa^iVI 

i A Jlj^ LJU 

a _js_Ll 4 Lli I I am 3 ijiil C>t ilj La II 

^ e Lila -^yl ^ tql'JI j^j-a ^U-* ^j-r^^ 1"m 
^JljJi^l j xLaJLl iJjjj 4 ijljtoJj aj j-ill 



LJLI _N 



tin 1 u£^jl>W ' 

^i sjl^ji jU^Vi oL^^ 4^uai -Y 

CUi /w^ 4 Jl 1 



O ^ jj l>t**J y^f-J I 



«CLi j jJ otjtjU Mil 

£ U j J[; 111 

ai4i Jjl^j : ^ n% II 

i ^jlj^Zt£, SAi.jJl 

J^l ^Ij Cui 

£ 3j^> J ^-4^ fSJh-*^ 

0"^ 




sjVi II a—* a 



IjJi Jt-vcu La .A j _Ll,i^j p i_i7i f Jj^J 

J.J A rrl Vn J i U£ ^&£_[ Slj jJl 

<~uUJi j^j j\c. ijjb cjjL^^ij f <L ^Vl 

LoS i ^jjjjiAJI JjjjuJI CjLiifiJLJ Ij^LsJI a juts 
II ^.jMjyijutu I a I ; 4 lla I I ^JJ ■_ 1 

J^L^Xf J_c CjI n i-\ II a .J .ft ^jj^jj < i a vfl j jl 

Eucaryotic 

<^ljJ1 .Jl =JJj j oU>U! J_La ^^Vl 

, objjjaJlj pill y\\j <JjV1 oUlj^lj 

1] ■ l_^ JJ( J^ki jJSl L!jUJ! 

<£U — — ^f^j — 3 J_c — I^Ji 

£^UI L&j^ ^Li^ L^LJl 

JX- L^-Jj^J — lULi 4_ali_a SljliLJ i j*l mil 

.^IjJI L^UJI j ^ V Qjl , lt<3 J1 ^^o^ 
I j L_i!iUJl j ^JiL^U! oj^-jj 

<^Uj^a ^Li "UlLii jIa^. J j-ij <JL^ 

i4^lj_J! 4jiJl jl^i 0 Lj ^ , nh^-. 
Wij j^ij — U| Lj^UJ! ^IjjaJ 



- L^j^=w L_,!sLLJI ^j^i ■ 

jl^l^V ^j^Ul (RNA t DNA) ^j^UI 

JS^i ^> <i!_Ul JUiilj J j ZA^l\ j 
i_Jjj — ill u^L^VI Lai < Jl 

pLaj ItU oJA^ (S^\ £j*J mil 

5_^Lj_iiJl oLL^JL 4_^JLil <^IjjJI 
,<^L^VI ^k^!^ ^UoUlj 



Procaryotie 

*L_c jtA^-a j 1 — i ^ 1 1 ^^a ^ L^J ^ - A," 1 1 
I i AijV <3jjil pi y^iJI u_JL_=J=J1 

LaL^A jjuaXij, flj-^iAJl LyUSoJI 

U- 6 kl>lj^_^j ^J-^ll u_J_^JI I — A ^l,\ -\\ 

^J^Ljjj^JL U j j ^jJI MjJI tLiiiJI 

— jj^JI L_al c A UJLj ^ 1 ilj 

^lll ^-olwi. — aJI i1j_lJI JuC. "iT^jg 

UJI 




(jiiLcll J irlpiiij ^dL^A , 3 

^-djjull Ij^b Ci Vi (^jhVt . j^jSJI I jJb 
^jVfl.tUlj 1 jj^jJIj Cat— wojjtiJI 
^ill ■ "J^Hj CjL-jj (yeast) 

CaLbt. ■uuJl Jaaaj ^L— iaH djjLS 
1 ^mjLaj jjjJI ^jptil wVl 4— » j II 

jj Villj jjLilltj ^L_ij| j 




L-s^r^jJI Jtl — «m ^pJI ^ ^ — ^Vl 
JjL LgJ j i^-n jj^- L £\J— ^ >a L-Aj^ — ^iHl 
. gJHa L^_uaJLij i rl ^ I ft ii^t 1$ r l^jljit 

U LJLii ^j-^VI cl^KJI Jilj J o^j 

t5-j" v? ^j u^^yi vj c ^ u^l**^ v.* ' " ^ 

L^J 4 — uljja < — iljjJl l_3 j,jJiil ^ J— ^3 LflJ \c 

J ^ SjJI ^jLt fljjLi^ 4 . 0- <Ua ' " 1 ^JdLOiJ 

Sj.J ^i=aJ1j^ 4 iaJ ulAll luJLjVI 1 £_JymJ_ll 

J*lj_*JI JjJ>-3 I4J L— slj b 1j — ^ 

Lt J*J& k II (J <ii-i_Fj I ^ t , ■ i i 't~ ^ J| 4 Ak k\\ 

pL^aDI j ^\ — ^ ° V ' + 

. <j ^1^>=JI oLoIaJLL l.jjJf. 

j^ilj «VI i >j 6j ^ i-^i II ol li i-CjI J 

l^Li j SUJi ^l^clj ^Ll^jVI jf&Jj 4jj-UJI 
(^alj-isLj oLjlj \-\ llj oI^LlIII iJJ i_t i ■ i-^i" 

I j olai ^jjjI VI L^/iaSLJl -1jIj^-S 

4 _K^i . 4_i^Jl Jl l^S jl — tij j t nUli j 

jlj & cLlLsGj J j I " i ^.j^JOk I j yG^jJI 

,\ 3 ^L^L^Jl 



S1j Ul 



&LiJ:j -UiLii. aIj^ - 

OjSjjJI j DNA -11^ oh4i. rt IL 

, AJLjjjIi * O La J_ujJJJ jj 1 _ 



Mti re in 



DNA J! ^> j^Ij t5>b j£ lsj^ - 



^ hinI j.1 4 <ii i up ^1 i ii ^i 1 \ -yj iV _ 

U>4l ^ <-jti J-Kij j^KJI Jj^-j J— LH - 

fvi urein ^ >^ L 



J j — LkJl SjI ftj Jx. oj — * 



Jl J^O J^i.Vl jujj^dj l 

t 



n 



d <1^^ lA\ &LJjdl (j-^-f ^ij^l f^Jj 

1 JlC Jjalxj-w LjjI VI i^j^l pI y^AiJl 



Li^UJI J ^lj--VI j\ v 1j^aVI 

S y^IlSLIi oli^i "i^VI Jx- f-j^AJl J-^j-^ 

S i^LiJl J J JLjlI! j aLajJI ^L^aj_J UT^' 

j $ 1 j .Vl i d .aiW L^j^LaJlj fil^jjJl 4 — jjIj_j 



f\* (Whilakcr) ^£\1>\j fJUJl 



^ ^ j K li ^JUa-j Ca^j^^I 

0^ : L^^GSjJI (1) 
I yJUsu V J^VI J-c 4_L^jJl 

<t I^JI) L^lj^l o^l otWJl Jj 
^ij . (^11... 4_ja£VI . *U! . 



jJ UjJ^ liLLsJ I Jl^J «J 



- I^ijua H <$UJj ^_uU«J1 KIaII Lfljt kii 
0^ UL_^! ^1 o^ijJI c^j^ 



J-c ^IoJI ijjklii L^ljii <jjilJ1 
. 4^1 iiJI UjjL 



aLLI J (jijjuj* L_j>UJ! ola^j faJl - Ml 
. ^j^l! oUjKJ Oj^j ^JLib <Jo^Ji 

CiLtiua jIjjJ — uJI Mj^ — j I (_j&3U jjj 

^_Lai* jI^Lj jit^jj *Lj ...II gjjjl 

JLo^uVI Jjt ^^^^ <JP 111 (Neuroioxins) 

oj j^w^l <jjIJL! ol— i^Jljf 



w ^ 5 - J 



LgJ £ ijjj : Ol 

^j—jJI (Golden Algae) 4 iiAoil ^JL-tJJI 

Jl 6 j-Luail fd ^pAiJI ££j La jJ| £j1y^ 
oljJVI 0JU( ^^lL Jualijj . elji^JI 4 m d I 
^jJl (jjHJjl — ^ Cil i-J-^ Jx 

. Ifr^k mi J-C jiJaJj 4_> Jjjlj 4-JULl ijiULI 



LiLvLii_^ oLo 9-1-1 sjJl ( 



U I - * ?J 4Xj^La dLj^ii. jlj-ltj JK ml 
La ^ ft , nil JjLLsuU y^lyU UbL_J ^LL 

6j_a oj^hj *^LkiJ!j jj ^'i . ^I Lj ^j^* 
L-^-c oL-db ^JL W V ^j^lil JSL14JI 



^1 ^^1 oLj! — £J1 iJiJIj < LpjjJ JflFs'il ^ Jj\j j^Jl j 

L^rpSjJI ^ J ^jj ^jl <d ^^SLiu V j! jII 
j! jll j <— jj_r=J1 oljl — tAil ^rLljjj 



^jL_1jJI Jl SjjLJl jl l^n-y' LI ^l—ill ^ys, 

f.°Ao Jl LgJbi—iA Sjl^. ^1 SjUJI 
j ^UUl aojb j_t &Lilll J^*jj -jj^I jl 
oL_li^5 4_Ji — ^^r^iJi ol \ i j^ , fel b_a 

icj^^il aJ^Jb jfiiigalS .'ill yjjlahlll 

Zjjd J 4 — II ^l^JI ^jj — 1| Jut 

Lfil jjj (jiJU jl La^ * AjljjUI J (j^j 

Protista Hm! jjj I ^I^o _ y 

j^iG aljiJl <il Jl Li^LA 

yHJ ^ Jf- 1 

3j 

Jj — U1 jl (adsorption) 4_ju^L^=^jyi 
J£\ Jl i5j JLc jl (ingestion) iitliUjVI 

1^1 jti In^l xj W j j ^1 (J 9 

c Lju> 4jjL_h1II j j II t >"< I ^ H *Li ^ 



GJ1 

JJ1 J-c jl (Photosynthesis) 



<j_*llJI Li ^Li dJj Jl 4_aUil 

jr\JC JISL-lIu J Jl 1 iffj! L|J^IM ^iiil 

Jj^iij 4_Sj^Ji Jjl ij, j L™3 ^j^Lij SjijL— a 
Ji L^jji jl UL^Lk I4J Sjjjil Llj^uVI 

4_SUL! — 4 ^ — ^3 .4 ^juusVI ^ j^JI 

pi jUj^JIj (Euglenoid.s)oU'^l ^. qjl 
{Diatoms) oU ^JlLjJI j (Dinotlage Mates) 
oL^LiJIj (Protozoa) oU^I . ^1"^ 

. GymtioniycoUi (Slime molds) <jj^xJI 
Sjli^j ^_j_JLiJa : .***t i'i ti^. j ij| ^ j 'j 
jl VI j^Ul i^U L^JL^il 4^LU1 

4 njLk i_j JlAj Jl ^L_LaJj I jjuq I lAaj 

I4J olj'^iUj— Jl j. oLjI j jaJI Jlc JakHi 
jl JmjJ^ Lj^ J-^Aij ^^Jl j^. SjjUl 

Lft ^jXj ^pJl 4 j 1 1 1 Li^j JjJ>J L>Jaj^j 
vjljJJ J C-J ^i^U ^ -iAjji c LcLftjl^iij 

i <-j,"\ *1l aLJLI J jj L_o ijLtj <j^L_* 

I tlKj^l i j*±j a* <JljH=. =JL1 fijAA l _ > a1 

Jl ^L5JI lift 
.elj^sjL j-L-jj Lg-jLi iULl J I jy£ ol 

JUlalJI J^t Sjju_LJI L^J Cil ^LUIij_^j 

,^_^JI j^: Jj^jz li^Jj ^j_^Jl 



r|i»Ll{ j * j ^ 1 1 1 4_1^lJLI 

Oj3XUIj«^JI wJL=JaJI (y) 

Blue - Green Algae 

\ a * ■ j| iij^a^J,! £3 ^ ijj 

a-^.11 £ p 1, 1 1 Ji^L^aj^j . 1 " . I iK 1 1 

^j^* * jl ^1. t_j laJLI 4_£^ f t I fij_ft I 

- _>^J 4_ijJ 1 j fc^atj j 4^j_! L^il^i 

Jjl Jl JjJLli 4 L<\ , i/iil Li I . jr. A I J I J j-^A 

* 

. <J3j, j_g p| yuu. ^ 4j j- LjhJs MttJ 

4_iXJtli1 4_ljIj ^LjjL^JI ^ i«Jll bAft 

JaLqUI ( JJ_>^U I 0jlj i Ji J 'flAJ 

&lj ~i-nI j vTjI^I i'i II 4. ; j^j" f — t-=JI 

jLHil jj jjLl o. JI J^ Lj^^liJI Ujii 

^1 jjl AAjj .Iftl »^Lk J jj * A "v Jl CjI t n^t 

aJjji ^il oLuHJl K iHit J^ 4x. j-t=JL! 6Aft 

^ LgJl <iti l_4 l"^" t j - LjS^j; (Jh^^I jla 
^ hYi" 5j t^5jL^oojJI Jl jj__m ^^pljjl 
olj 1,1 o jl J-uj^Lou J I ^ 1 A ^IjmI I- 1 
^1j-»l J^ j! 1 



01 VI v 1jaVJ j1 -LIj^I Jl 4^ j^l 



Si, 



4 AUS djpttj oi^l S 4 iSttl 



iLLI j^ ^j£S ^131 Hf^J! 4_ii1jJI ^^dj 
lj_ft 4__t Jl I pjq ^Jl 



jfJOX ^-j^Jl J^jUt 4 HIT ^iij. 



(Si) MJjJ^iJl JXJJ, £ Jlj uJl JlC 

^jJi ^zil^a^l | _jjs j » I usui Ll _r.j.SjJI >_< l . ^ i 

JjIaj 4jUr (^Lj ^lAj ^ j jJiLSoj }U liSL^ 

<JI ijjtijl « J£ Jl 

a j jGj Vj 4_, ol jl ^yi 

^Lu*yt > ^li jjl <0l VI , obLAll 
tiej — S^j^' u^b — *® o-^*^ 

Jl (Recomhinani -DNA) ^Vi ^ jl ^LJ 3UL 
^_o_iLiJl jj__Ll!.1 7," — .j j 3 sJ_?Sx\ Jlo 



oL^IiL! 1 ffilSj ^_jj_jLiLJ H «J nn 

Plant oLIUill 4<.\An- t 

oUI L^l_^j - ^LtjJl ^L^LlJlj 

\ J _ ' h ^ ~ 1 {J-lj .AjjJljJI ^Lm^j-C^ Lt^LiJ! 

Animal kjlil^j^sJI 4SJjl6_ o 

ti^X-A ^t-s > jlr> ijj 1 ^>«=jI — ■ ^ 1 Lt 
jLa^j O m > » i ^ j ^__L^1 j — ^Jl ^Ij^^l 



(J jJI ilULdl t5' U *^ ^ ji-^aJlj 

LpUj f J— ^jjLc- ijl^ 

i 4_JJJ_jJ1 ^oLfl-i^l j J J 1 1 jA y.J ^" t 

>2j\ ^jj^iJi fi J^a Ull J__>1 JUiufl) jj] Lfl^ 

j^j ji^ ^ 1—^ ^jL^-l^ I j K .7. 1 all^j 



A ijj LJ L_aJj — ^ui |jLJjl j[ ^ ..lijj 

J£ J ol_^LU! 4 ^JilG j . I o^j^. 

JaL^jVl j er 1 ^ -ij ■ ^ 4 nU'iVl 

lli j ^jiiJI J ^J ' " J- ^^^1 ^ ^jJ 

^ kJLi ^jLJjV! ^ i^ft'u VLJLa joaJI 

Jl til-. I j uaJ-j .iJ z^'j ^J— fl jj i ^ i qv j 

4_J J -A a I I jl jl! LL_L> { jLt ljXuJUi L^-flJoJUaji 
jljj'JI jjl ujJl jl I .^jLyOUJ O-L^k. 

^LLuss 3 oIjLlIJI qL alt til _ > ^>_Juj 

t |iu .n uaiLllI i *n l?J^-' 

*_aaa ^ i Jj, SLs-fi 4 iLoja I < i r> J 

^ ij *j , < b 1 <_ij__LaJl L^jlj_Li,j aJJ_JuLa 

c^>J]i ob L> i-iil3 oL^Liil iiUI a ^ 

j^^—, ^ — objJ^ij <j — ^>5JI 
^Ul J^l J-Jk VI JU-^ J^J Oj-v *r'l'outisi(H>lj 
^\ • , ■ * ■ >J£l Jl ^iiiii a j^* L^^AS 
, 4jixlJi *Lii.jLL Lfl^ni: u^LjLjJI j . 




J-C _ 4_JiljjJl ajlil L^Vs vll ^ 

tjJt to J* » rV^i 4_J^1j ^JaA {jji £j V lift ^-j-hJ 

l^i: 4— icLA^ ijjUl 1^1 DNA II 

V L^L J Ji ^ I — j-Lfokj o> - * _^ 

(jCj/6\ g\ — Ijl cjIj £Zj 

^ij *2j . (RNA) ^Jj-^^JI ^jj-UI 

tj Oyjj^l ^Jll^ ^jJaj ^jjJI CjLsj iij_jjjjJI 

alA J bgsjfaj . (70s Ribosomes) _i L^TyH 

30s j M)s ^U^G c^J^-j J! Oyjj^l 
. 70s Rihosome Jl j£J ^j^k 



0 



UjGijJI ^uLaj Cirtrnj r ( Protista) ULluj^^j ^jjjLj oi j£ * Su5qJ| 



- Jl — 1U J j i ni j-cj * yv-ajj — ^j-a V, 4 Jl 

4_J J-Uijj I I > 1 l | ^ I i ijj "l A Jj I 

(mttoehondriori) ^ . Jl =JI - ^ - 



^Lcj^-q > . t i 'i i Jl dJj ^Jl J^-fij 



J^. j 1U L^jj , (Eukciryotes) 

LU ijQjB ^ aJjukil I 1 yVA^Jl CjI Cj 



V oIj ^^J^? ^-j - 



"jj 



5jI_ 



(Prokaryotes) &!ji!l L - II oLill^JI 

r !U «|j ^ * , ..I J" 4 1 Jl lj-i 



_ (jj Lo^ > (Ribosoines) ^ jIjj_JI 

^> L_* J_t _ LjMjjSjJLI si mmL 

LlaUjiil {J iaJ«_J LAj] JLlA . j^ji^JI jIazJI 

L_»!iLL I4-1J ji ^1 ^j^LVI 4jj_LLJI 
-<-JA!jJI j^l^Vl: L^m>j L^'^ill £!jil 
^j^lj . La j-Jlj . ^jLLll cj \ j 41 1 , ^J}UJl 

jljll ^JU J_C ^i^JLlL] ^ ^2, LA ^j^L^.j i.i.rt 

*l iiJI LLu . ^ ^LkJI Jl ^pLJ ^1 

j — « w i i jij-^» ^jLaj^ y — fji 

jl^JI lj_^ f j_L . iLlI Ja*J\ 
J-c JiL_LaJL_jj ^aj^UI tL^zJjl 4_)Uij 

. ^Jt^JJIj ^ULJI j -Jj^jil ^>-LLJI 

jljj=JL — nJU. j wsMjUI k i 

jl ^j- 5 <^ u-^ j-^j ■ i5 j-LUI 

tjl J^iVI A lA^ ^ j J+ < -lj S> 



4 ii ^ 

ot— JjVlj u-J 1 Ull J a ,Ti~ ^jJij SJ ^>JJ1 

^LSJI I J - ^1 atVlj c*Lj>_kiJ1j 

_l ii . l_i sZ&J\ j! Slj 111 4__j^JI 

■_. AJU} O y J Jl V 

Uji^i l^pL (Archaebacteria) oUjo^H 
^gj "t^"i (Cyanobacteria) ^111 lj . ^Ijj 

. ^Jl jM <r*\\ ^ j ^ ? .,.<Vl 

qUj »^ h f ,A"> lEubacieiia) C ILUlj 

^jl^ ^aJI j j Jl Jl "S/I 



LjrsTsJI ^—iLiiJI ^i^UJI . ijjjGll 



j & t o I \ a ^ , j il Jl ^ j-j ^j-o I- fl - - tv^ ^ 

4 — j jj^cl) 4 1j jjf /j*S a i I V ^ /i in 

1 u ^.1.1 j^-j^ jh* La I l j i A H j(j 1 L 



(Envelope) ^jUJI ^ — ill ^J^/l 



.ill 13 



l> Axj U£ r(mycclia) 4^1^ 



(Jill 4 J ji tiatJI ^-Ltljl yeJLI ^j-a a ^Llj^j 

j i-^H cJjL .Ail dlL ^ I j 

■ I ft 3^*3 

I jjrylJL i.i I - ■r-i M LiJI ji^JI oIj 

I i yy£_Jlj 4jj — uaiJi I j y\j^JI j 4jj_j_i!l 

Ji.lj i _j±L±Xaj J 9 U~i o JJbLo ^ "V*J ' <jjjjjjl 

.^L^yi j ^i <ii ...i i l jrGiJi 

, {5 j_ LL jlj i L^J u^Jj (Pleomorphic) 



jL^VI j (j-aijr*l>LJ ^ II jj>iVl A i^" 

* u LI £l j—i'ii f *±Z ^jlll ^1 ^1 j 



, (Spirilla) rfLuj^J^JI Uj^jJI { I ) 
^-tj , (Vibrio) AjjI^ Ljj^GSjJI (o) 
* (Spirochetes) IjffiiU b jrOiJi (_^) 

:(FUanientous) t5 i3 : iiJI J^alJI -t 



objAaji Jl ^^iaJI Ujlj^k ^IjAj 
_: ^.A 

,AjZ ,7," i ^ j| *^| d . . . 1 1 ^ " a U Jl 

^ A^j L^_t ^iJl ^^ji It ^ ji u I ^ a 1 1 Lqjtl 

^UJI 

fL^J^'j iit^i 4^J^> ^ 4^j-aJ1 4-Jl 

qLc ^ ft^ II jl jVj^Vl JjJ^-i bi±_Li 

l^j Jl ^jje L^^Jl ^> L ^Ai^Jl wijJJi 
<-c^^ j j^Vl ^ < ^bVI Jl 



Jt<! >»VI ' b$_Lu Jj^lll J-c ju_cL^j 

: (Coccus) J-iAJI - \ 

J< .M l liJi j_^LLji ^1 L_i^~i5LJt vJ> 

j'l (Monococci) ts^j* Oj^-* ■ 

4_i cl jj jl (Diplococci) 4 a-jJj — * 

-.1 <■ J< - Jxjl ( Tel n\c acv i ) 
tSarcinu) L^U. L^Ui 

dj ^g ^ _ V Jl I .V-^ 4jjj_U1 L M A. 11 
d -> > ..J l jl 4 1 ... I mil 4j I ^ 

i j a wi l 4j ji (Sueplococci) 

. ( l : \] Jl^i , {Staphylococci) 

: (Bacillus) (5 j mi H J^iJI - Y 

J g Al l j_kLJi ^llt L_* ^~lCJ1 wJj^jiI 

4<U | j j/^j^jj F ^ I j ■ ^* II I > ^."iSl jj I J 



. (Streptobacilli) Ji4 J jl 

(Spirullum) 





_„ ^ ^ 








j J^j i < _iM j*»<ll olj jUUj 

4jlk LjkaJ £jJt j^Ljj _>Ia^JI J>lji 
Jl ue>-^ (5^^ ■ Sjl^^w 

l-Jjj-Js *LijL_al 4_L wj *V <I j 4jJJ t 

l> ^ £ j — i oLp] tJ i*1 

L^j^j \> ■■■ VL^:I i Jl 

L_Jy}^£jJl 6JjJ-^ <J}L^uj £ jljlll I j_A 



^ . I4J *\_^ii ob jliij 



J ^| IXil^Vl 1J JJJ ri^iLi Cjlj fcj .^"ij 

*uLk J£ t qs mK Jl I 
f> JU pVl <-_iLLI1 ^^3^1 Jl j^ili 

^jIJj Oh 1 ^L^VI JUl^l 



I 



I 



i JbuajJI i^LlZjjL S - = 



JUiSl ( j ) 




. jjLuJI b^MiJI (T) jSai. # 

<*l li\ ill -\ > iaL^jj ^lLLJI ^j^lA i 

-fc=Jtj So j.v .till j I jJLl 






J^iXo ^jlll A *c**N jljJLl iljl aj 



jjL^; jje^-ls 0^ 

4jdljJI LjrtXJU i£ 5^1 objLS ^5 4jtiUi 

Ipi iliL_i L^J ol ill! _* J_j|_Ifl 

4jjjLL1I ^mIj 1.*j"< >» j 

u^-^J ■ ^^J^' 6 j^»bc ^ 

4_J»I Ul u=s-a Jl ljLjil^jl 4_liil A 

t>£j_jJl J| plj — jJ! J < Oj-JJLuiil 

: A«u!j_Ji <Lij_JuJI LijuSj ^ 1 ^ 

j j II (JjJjjjJSJI) j j^^ jl i 

LiJJ ^ ^1 > ■ ^ I ^^aJLJ toiUo ^yG^_lJl 

LyGlJI ^"1 . iilLL^ bljJl I fl * U ■ 
Jl L-ilj^All 4_ilkJ1 Jjj^J J jj tit 

jljll J lj Uu rtiJ ^ ^ I ^ 4jLJ= 



: ^jjIjJI -Lj jiOJI ^CjjUjS U /ill (^j) 



L^l j^l f ^j^kll ^LJUJI 

Jj.^^il 4_jj-AjJI j-Jl 4_ujjVi CjLS jl! 

. l^LbJi ^1 4SUJI jti 



. L^JI j ^IjjVI jj5u (f) Ji^ i 



J j-=-J' f-^-^ u^J « J--* C* -1 ^^ 
. jj^L jL=_jL *uJI 

^ 1 A J*^ j[ - ^ JJ^-JJ tl aj 

J ^11 JJ___ J_c ^jUJI SLS^iJ'I ^L^L-JI 

<-_*J— "=-*J' 

£ Ca^j^J^ 
4_iL_LJI ^j1..^a *J j ^_v|____, L$_i1 

' * i i 

j _u_L___ . L-ji^Vlj <x-^Jh1I jl^ j 

^ j-^ t l _/v4j JjJ I ^ ■ uj^aI j A > _/vJ1 ^1 ^ Q * 

LjLIj l^JI 4jJJLj (j jjj^i L ill 

4_~-LoJI_l ^jJj OJ-i i ^ ft ^ __/LsJLI 

j _* ■ ja U J*s mi~> <j j jU.niJI -Jj-LI » *a ft 

U^JIj Ol jIj — -l_JJ <JA 



-VI 



1 - - - I 



^JJI JU^ LJ ii * iJJ^xla <_S^-^ oVU-* 



o'VL^q lj^j ^ ^ — * oL — 



4— i.rtUj *__i£.ljjjlj O^-li^LsJl 




4_> j ^pjjjj . a , tULl i tj UJJI *j 4 i_kj3 J 

. L_^ji ( ^jiJI L-uJit J 4_jj u> 4£J1 4_JLhj 

■( ft } J^> 



jjjJI J! <iL_^»l ol^LSJl jsj^ ^i ^vi 

Uii j i ■■•^ yj t^i ^j^ -i . j ^ui ^ j i ? u 

f^^a-i <Z*\ Jjl—SJll jjLjjj Jjji I ■(] 1 1 ft 

jLic J L^j^j Jl dJi J-aj 
j Lj^G^jJI j^j jl — xlJIj . L_ ^^-ij 



^1 jJI^jNI « c^^f^l ^ 

J l ? H . 4 jl.^U otjL 

f JjL^ijJI al* Jt^Laj j (_>^j^-U 
t \ i^-i" 11 JJ * j — S j ^-j^JI 
^\j^J\ Z^.j* I— j jy^j JiL^JJ ^LUI 
^ L^j-k-LiU L_aij ^l>^JI <— JL^. ^ 

jjl ^1 ^ l^Jl 

L yOiJl J-t ^tlll J Ulj^J-.J <-»^Jl! 

. 5XtijJI pU^VI J-«bu> j 
f AL^S\ Jl ^l^JI jj-^s 

^Ij^i ..n^A 3_ ,j ^jLajjJl 

j t>L_t ^jJI (Hiins Christian <;rum) 

^N^ro jl \Aor s^iJi 

■> h ^ ~ ■■ ^ j-jj U"ii ^ ^ AA £ ^Lc j 

j I J jtG^j ^ ■ ^7,^114 iwiJl 

; jl j 4 t_i tall ^AJGj 

, (Crystal vii>lci) ^jjJLJI ^_^iiJi 

a ^-1 1 4_JLj^q. (IlKlillC) Jj ill ' 

uj ".'--'Vb 1 J^J^ * (Safranin) *[ 
^ jJI tULl Jl iiL^I « (Elhanol or Acclonc) 
, iLL^li. &jLi£ ^ j ^ "i mm 



I jl jj J^l\ tiiiJI 

j^lil iL^^ L^i Oj^iSLJI L__t_L_Jl 

S_tl _f _> J_LkJI ~f ■ ■ 1 - "t 1 1 1 4— J i I ^ w__l — -Ai 

4_Jul_-__JI ^-j-— ^ ■ ^LLLj J---i_ ^___Li_i 
^j______JI 4____IL_. oL_tij^a^-iL_t JUL__ _>V1— j 

. ^3Lj II j ^^M 1 *L_-__iJlj 
jjj 4_JL____JI) L^y^-ll L_c.jAi-o 

J_,_.. J 6J-L Jj-Jl 4__JLl____ i_J_U-£X- 

i_L_pjl jjj — .Jl -i— j j— j tlil_j 
4_JUJ1 oLc^^a! ^ (^jjJlJI g ..ii\> H 

Lx^J* j I JLC L_JyUi-iJI I J 

j__Juj ^1 . 4 : p^jl^ a JM ■ 1 A ^'jPLumV-Ij 
^jjjji -r n^-.iii ^b! tUl e 



^ ciU.^ll 6±Aj (Phylum protozoa) 
.(Colonies) 

\ 1 Jl J i J S Jj sJs! Ca^^ J (5^— i ^ 

, ^ f> A j 1 I J 

I . ,fl \a S ( Cui— j jl j\Jula ^ ti ii — ii II *S i"i _ X 

\ Jl^iVI 
. U;'. L '. L lie 

<LijLo ol j-u (3 (_p LlJLJ l!>1 Ul ( O^J-uJI 

CjLjslj S-Zi- Jjl J q UTt jl 4 lLj Ljl— AJJ 

(Asexual ly) K .,n ? ? oLJj^l jJii^li _ V 

j-^.*^l (jOJjJIj ^jLlLII jl U '"' 'VI ^-Ijia 

Oej^ 3 t> (Sexually) U^A^ 

oe^ 3 ^j^b 

. (Conjugation) 



- ■■ 

ULl> dJij (Subphyhi) c^L^u^ J[ 

^ III (Organelles) ^1 .i .^ajl Jxi 

i Up^j_ ^ j £*L*| jjtiil L fLAldLoj 



. (S. Mnstigophora) oLL>*Jl V^j, - \ 

.(Flagella) Llj_^VI 
* (S> Sarcodina) ^1 ..^n^iJI * ^* _ Y 

. (Pseudopodia) LjIUI J^j^I 



(S, Sporozoa) ol -lc^jJI 4_ 



i _ r 



CiLaA I4J ii.jJ ^ 4 nt .nil blA CjLjIjj^j 

^jjj J%L (Spores) Ul^l ^J^J 

(S, CiliophoviOol -ljj^JI 4 111 — i 

. (Ciliu) v lj^Vl . 



^JjhXjJI t ^"4-1 ^jj— II a U II j IKj 




1-. (Unicellular) ZAL II j,\ j>j <^iJ1 
^ Sj^Ij ^> ^Jl ^L£JI 

4 II ^ j-Jljj 1 4_jj_jVI j 

j ^1 i^je^il -iiL^jJI 



^ ->^^ oL_£.jiiJj ^1 t±±il ^jl ! ^ i% > M.aij 

I fcj 1 jil ^ ^iJJj L4J 6^J-aIl L^jL_L^s 

^IaI . (Classification) il^lll ^ 

(jS JLs ^-c-Vi ^JUJI ! g ^il jli 1 4_j3LiJlj 
LaJb 1 ^ ■■■ (j^lmjI ijl oLilj— i^JI IJ 1 
(Enaima) ^Jl l^^j (Anaima) ^Jl oljj 

r-i ilj ^ 11 0 t. 11I ^Ul <_1ajJI Ju 
Jx jU 4UjI 4jjLo J! 
a j^JJl Cli^l Jl Oi) .^i eljiJI ^Lmj! 

i [j V 4 t-i II A i-S-ll Cal ijL^JI > — a .M. i. dSi j 

(I 

0' ^ ^— [ I — 4-^ Lr^^-^b 



^_,^J! J! L^JI ol^LUI ^Ul^ 
^ (Phyla) ^j-i J[ ^ (Kmgdoms)^l^ll 
(Families) JS! ^ Jl j < (Clashes) <J£\jL Jl 
(Genera) ^LJ^! Jl j (Orders) Jl j 
Jl La ^1 US .(Species)^lj — ii Jl \jy^\j 



^jJI (Plasmodium) ^jjjj^j^UI I^IjjI 



Jli jjj^3!iLj (P, vivpx) 



jjj^jM j j (R falciparum) 

jjj^jil — jj (P. malariae) ^j^U 
. (P. ovale) JL_ajl 



(gM\ (Paramecium) ^jj^msIjJ) J^La 

Jx JiLli ^jJI (Balantidium) ^ jjjji^yjl 
el!j£ t 4_j^j.Ulj oLuL^rJIj >J 1* ..... yi 
^jJUB.eoli)^j^LuWl Jlc JikL ^ 

. )U( B a [amid ial dysentery ) 
Ijj^^ tf^j-H Oy^LJJ 4_^JjjJI JL^a 

^_j!L J_c (5 j oLilja^Jl alA (jl Oul^. 





(oij^iii) UwVi (r) j^l o 



tfl-jV O t j a -> 1 1 L 4 m mi I] 6Jl4 Cj- 



t V^£. 4^jjJ1 pLjjl 1 J-^J-a 3^"* J^ljjj e 'lj ~" ~" 

^ o r 1 nj jL>j "j mil s_jLi_tujl ^jj_L 

. (PseudopQclia) ^jLHl J^jJL jj^JI 

Lc! j^! ^1 US c i^JLiij 4_j.Ll1I fiLil j Lflt. 

jt — ^ * m i - ^ j7> . J t uL_5Llk ^jja ,_j^iJLj 

LjuuttVI ^ ."ill 6j^J ^_jjLJ1 .^1 M j I I 
<_^Ul Jol_^jjyi j J^aZ ^JLlI (Amoeba) 

^1 (Eniumoeba) Ll^I^ VI JJj^j 

(E. histolytica) l^iJ y> ...^ Lu^L^] VtljJil 

4_Oljjoi jjLtujVl ^Lj_*! ^} 5jU: (jIijJlj { _ f jJi 
I — j yy^Jl Jx — iZi iIia-s. - 4 — jJil 

oi,,ri j ^Lj_*V! j ^Ll a.U < =? ...^yi 

(jjaj . (Amoebic dysenlcry) ^ ■ 1 ^ V \ jla.jJl 
— s-^yi j — ^ ^pJl (Entamoeba coli) 



^1 cj itiaj y i^y 1* .»yi ii^j c. 

(spores) j-iVL jil^j 4^jjJJ i.Ar 




^ jy&j * (Flagelta) Llj_^yi 
.4^1^ <J jVt obi oaj L^ji 















































^ !..:;...'■.:. j 






w 



t f Trypanosoma) Uj^j^Uj^I l^JLJlai 

rJ OJI yJI . (V) J^L 

Lijt a .:ijlllj 1 (Sleeping sickness) ^L^)U 
^-j* ba .^^3 Ljr ^JI fLeislimaniaj 

- 1 ^>u ^^y 1 

. (Kala-a/ar} jljlyi^ 





-.I 











Artitii Jl > > uji^\ i 



Jlo 4_atLuka ^JuLU 4_LLJLl ^j^LVI 



Cit M ill ^^-UJL* J yJLJJI j 

g*M*JI J^j jL^lVI jj-L^=J\ 
^jjjiJJI i p^ij^JI j Ij uat*j jl Jj 

6jJ — us j j! 4jK II 6j_i^j JjjSj ^jl 

j3j ( UJ 4 i.^lL j^L JLjJLj £1 jjS 

4 OOJ^ I ^jAJU jj^i & U1I c j H ia_XJ j iij 

isZjj — Sj> — il — o I (j_La 4 viui^ II * 

^ i f° V o J! J^u5 ^1 ijl>=J! i^jO 
jLLiU j ^jJUl J-c j^Zi j! ^J o l ... " 1^1 
gJill LJjJI U^kll 0 ^Jn SjjUI 



* 



Lojjj <> i >A II aLjJ.1 ,3 I j ■ A-* , j ^ "t , 

o^i ^i^p^iji . , ii ^y\ \ \ , . a i *^\ \ 

uUjj 4 — * plj^i-&Jt j j j! I ^ >^ n i 

>a11I JJj jl VI . 4_l^U 4-ilLj Li 

JUUI Oa^ . ilUJI dl3 j I 

, olAjl^ .it ..I _^vJ I jj L^_ji Lgjjjj 

4jijjj vJLLi 4J L>c s > xl] UL 4 j" i jj 

. A^jian j4ju^i>^ 



LaS ( I ) j^ub_LjJI — j ^JjjLi jsAiJ! a_uL_iill SjLH - j kaoJI ^ ^ jj Jx 

. II b^LaJI a^ibu ^bL^s j± L^jL j^L-HiU 4.n1^U UL-i^Li j laVi 

oL_jjlJoJL-^ ^-^uSJUl 4 hmn 4_wj^JLjJI ^LjI j^JI yi^Vt JJi_» 

iidoj U^LLJI ^jjjCLs aaLLJI 5aju*j j^LSDI l^ji i^UJ ^Ul Cibja >J!j 

CiUjL-SJI Jx. Liij-juu jj*r>^j» 5jU oJL^OaJI ^1 jl^U . ^ j^Vl CjUuL^JI £c 
^j&j j^3l_xJ! j — j ^ Jx Ufjl ^lit I — ci . oLjJLasJI j jj_iJl 

j-il J-^-^ J-a jJj.^A i Jx ^ j."u-vj ^iJl L j^LJt Jx Ldi^LkS . ( i ) £ ^Ul 




j i ^'^>LI u^^f 



f l — 0-31 ^ Jl wJ> ^un 

i 4j j) i j a \\ 1 1 0 1 <i t<~,\\ 4JlLol ^jh^j 

tlxJJl — j j *&»J 1 

Lai . ^ 1 1 ^ i I j lj^ ^j^^j J 

4_Lij_JI j^JI ol 4 .rtlt 
a Llj-JH J plj /^>L_Ji j 



JJI 



jij , (AlgalocyJ jl (Phycology) 
— L JLc — al-i^ jVI £M***1 

ol-LiLJJIj ^Jl ^UH 4 - 1J; J 



•/vi 



Jul_si j 4jl__ £|j_a ! _ f jJ! ^JUzJl olyU JJLJ 

JjjJ! ^ ^" 1 ^UJI Jjj <»a,g ( jLLli 

UJ-^^J O^J/^J j^-^l jJ-*" 



^1 J 



JLJJI 



^^llil J___^jJ jli f Jj-uaU^dJ J j^^ l l 

wJl =JaJ { _^I^G ^yjjl JjVl pi >\ J J 

[jn^iJ-J ^ jJa jjj^ j] li jUi!_J_a 5j j_m=»J <4_3iiLu 

I — A 1 rt *_) 1 H.I ^1 3 .L^i^jvji oLjL_l1]I 

&jj — uzj 

l 6 _AJ-i £-11 UJ ^_jlj J___JsJ4J I A J^J^Jj -_>1U" i 

kJJ j .1 it ij^-^j'j^^ f 4 fl -_Ja 

£t ZjL-i£* JjL\ 6J^-4 t^AAj Xiai il SLoll 

g; J ]i ^l^i.V il III ^1 

Jli J Cjj ii^tjl jljll ij^-u^U aJ_^5Vl 



4 I mi'^V ^JjjJaJ i_JI In U j jjLijJI |ajj 



^ < jjAiJ1 jZiliJI I — a\ i J^jJLl 4_a!> )>\X\ j*Jl 



<-*J-*-> Cili^o J! JJ^J-S <5 J—^VI 

, 4ji_o j J$1 jj ■ ^ ~- ill 4.3. a£ ^olLu J ^J- 3 

^jj Mi I jj > el^o-iJI ._l! L -sJ^vl i jJ_ij ^LJLoi 

. j j ■ ia a 1 li ^0 jju^!^ LaU^Li. 



(jtJ ^jjjJJi JUL J pi Tt ^^jJI ^jjjjJLjJI l_LJ_0 ^3 

' u>^ lt^ 1 ^ ^b ^bj ^ 

!>_J I j rt^l ij ._JI =JcJl ^jl^J - jit 



_: Ljs t^Jui j dij 
. ^Si\ e J^ Jjl ^>LVI ^L^l^JL 

4 1 j i-i 11 jljj^l 1-% I" £L-wi 



^_L_3j i >^___i__Vl ^-—^ >^>-: 

^juill ^Jl joj- j^JI 

. JJ-JI I Jl" 4 j j. Jsl 

y^JI j ^Jl^JJ! Jz.jj _t 

tj-^J-J ^1 1 k_JI JLt 5 7-^ 4 lu.n 

^ — J\ a. — j^-Jl cjL^I j j^I I 

lJ j j nj ilul La_i I ^\ljl ,f. 3 =dJI 



j l ji^j UjIj LJli. wJL--IJI ^ jJulj 

^jnfi a jl 1 nVl ^j-u I ^ i's Lcla jj 1 1 



J V] - ^ jyiAll frLuil < 1 1 o » j 4jj1jJjJ- j5 

, IU LH t ^ 6 j _y^-y a 4AjLilil jJLlli 
SjL_c ^JUUtl dJ3 u j_^j 4JUJI Jj 

v_JI --UII ^7. illj , J J_li1 4_i5J_L_t 



( V V) J J "^jN {y> Cf^J^ ts j Sa^3 

wkliJsJ! lift ^yk^l ASj « La^La Ji]j 

v_Ljj-uaj g ProchSoron ^ «J 
^ ijirrt't t>j Prochlorophyia JaLlu^ 



I oik. <LaU ■4_i_iJ_i_i.j ji 

(j^l P ( _ f ^L_La kjJL.u ^ 4.u ..m 

^1 OiLo^j'jf 1 Cjji * (jj, 1 4_al LU 



1 (J* £J 



I— 111 Jj^jjl 



a a 4. 

J-JS ?J ^ i dJj ^ *_1 j 



JL-l^i oLtVil 4 imtIL La! , < ja . k.u 

i-ii "M ^ Cephnlcuros 0 - Lo^aaI 



J i^LA 4^!^ ^i JJh k J! ^jj^j 
JiL Uit L^J ^LijJ j & Laj ^_ijL_La 



<— ^— 1^ oLij^bJl j_ftI3 \ *S\r J\ 
tj JjL — 3 j 1 *sj lj ..ill ajLij 4 ilL ^jj. i\" 

jlj_a ^^^J i^-Jl kll pi u^I-^ "l rnrt ^Jj* 

JIajj 4 j j JlsJI oljit uall p i j 1 



illii < ^L^XJ ijjl^Jil 4iAjft1 olj jlji 

L_ji«JI Obfojl J ^,1 -^l.r 



Lk^^j 4j 4 j_LaJ I ^ ^jlc (Jjjq ^ ^JjlJ I 

- j 1 4 j^I 5 jlilJlj i \ _'Ar V> 

tl 3 t _jH<^! ^ 

u «j < ciUiL-lJi 

mi'i a 11 JJj <L_a! 

Chlamydomonas 
1! Chlorella^ 

^kJI c-l Lj! 



j 4 ih£X\ 4L^5jJ! oL^L^]! ^!jj_JL^^ 
4-^kl! cVUj^u,] J! 4-sL^yL J^LjJLI 
< jjjJ) ^JL^LJI ^Ili . ^j_^Vt 4_iiliJLl 
L^_lj oL_Ll^JVI ^ ■■ 1 1"* SjI — * I — lAjI j — Ul 

f jL^vVlj ^'l L-N-lji^JJ 4^_ll JLa JJ^l'l ML , ,,\ 

LgJI ' ^ jl j^il J-C iJ^uajaJl ■ <a I Ai j 
1 4 ajilll Jjj_ll yj l^jljj 4 ajli 4 C 1 ■ a 



^Jl aJaJI ^ 

tlAJ 4 J iJkiJ ^jlJI 

j 4_l!u - j^Jj o5j 

alj_jJ1 4j!i1ju_j OjjJLI 

4_£J ii j-Ji ^io-. 








V4m? ill 



(Filamentous lichen) 
(Squamulose lichen) 

^Lkjj 4_jj_LJa <AiLj Lit 



^uujj i 4_uLLdl4£l&JU (Cryptogams) CjLjLu oH^V' 

ylLujuj ^Ij^i • * (^jj^-JLUI j * a'\ .i j , ( Thallus)^^ — iLULi <* 'uV'iVl 

J^Sjj La£ i ( Phanerogams) <Uj^J-M CjUjUIiJI J jj^a^a ^— A L-aS dA i ^ tj 
^ SjL-£ J^-Sj^ (Phniobionl jlPhycobiont) ^ iKh I — oifcj^i i jJj J* 

■ ((i. algae) pIj-juuJI «_» U^Uli j( (hluc-^reL'fi al|»ac) iiijjl! n \ II i^LaJaJI 

(jljjjijjj (Symbiotic living) * iLdalSj tLuuJui J La-o jJjJ! ,jm n 13 .cbjjjLJI 
. (I jchen) iluiVLi ^^uiiU bco jLj^Sj cxii ^ 



(Diploschistcs a rub i e n s i s ) u ..i > >^ ! j*t 

— 




( Crustaceous lichen) 

UL^UI J ^"il". 6_r^ <lfu*i J-^ ^y^ill 



jl LiLL ,> o-^lliJI 6j-^e 

i^ki]] ioj^zJI ^j^S iiUoJj , ii^VI ^ji 



0-* ^ ji LiiL^ J-c -iLLlj—i (£jl^sj 

uhpj ^^ «" l i j-lLUl (Fungal hyphae)*j ^kiJI 
i (Medulla)^U^j (Cortex)* j^l <Jl LLLb 

J! ^jLc ^Jl^VI <_^j_iijJI ^ ^ ^ ji,u uu 

L^J^ 4 — L^^UJlj « jiUUtl 

Lr ^-*^J * <_>^jJlUl £ jua^. J_=Jj Laiaj \ a 

LlUI 4 > 1 n. i 1 > ^ ^j , jj j |j ^ 

. (Collema) L^l^< u . r \ r \ \ j I X 
<ui L,!iUJI £jjEV ! £>»JI # 

4jo_uj^J! 4_LtkJL Lojji aj 4 w=>LL 

£j — iJI I * ^ — Ji-^j , (Gonidtal layer) 




. s^^l^JI m±iX\ 3 i>b^Jl ^l^- £^ (t) Ji£ • 



(Fructico.se lichen) 

^J_j— 3j (jl — uo£r1 ^jd, I — il -i "a < j ^ ^ 

jl I — ajLS — iLij ,4 ill j II £*| liiil! 

a ■ ^ ■ * < — Jj^ J^lxj 4JJij a \ r I 5 

- L^k cuij ^Llll 

^^f^Jj^ jj-^ 1 j j > t J | ^ (Us ne a articulata) 
l j . .i ji jli L^VUIjj (Usnoa bornmuelluri) 
o 11 "^ — IfJj (Rumalina FlI] inaceac ) 
j [x& i (Telosch isles villosus) >. r ^ lij 



ijj m (j^JI dJj_^j (Dermatocarpon) 
. (tj J£_jJl ^-^jj U£ f (Psora) 

(Foliose lichen) 

j r im jy^ * H >■ J|l 



OiwJ Ji ^J— J ^jJl ^\J! ^ j all 

CjI—jj jl .til J 1* . jl ^ mVl J^c 

j , (Paimelia annexa) LkojL 




. iju^kiJS iiikU^ wiiUaJI- *-iijjJi ^LijVi (r) Ji-i o 




Jlc £1>j^JIj iiL^JI oUjVI 

Cat a { jpo 4 i -i 3 LL CjI i-u/liM A iaJA 

3 i^V> ^lll (Actinomycetes) 5_AcL*_jJI 

4 ^L^LH Cil - \ 

oL_£ J.1 ^-L^L-i oUliV! cdj~-z 

^lj O i Si r ^ jJa.M j i jji LtttJ II Lu^j_la^j 

Olij. — "oil ^£-1 — llfl ^J, ^ L A _ l Sb3 " ' 1 

^\ k-u^VI ' ji-i-a^kJ iJJjJ * 1 Ujl l3 

jlj J | rrt Lfljill jj ^J^H-nQ ^jjjl 

^jhsaj iXL^jj (Litmus) ^ju—^JJI 
(Ochrocladia) Lj^L^jj^I J_la oLLiVl 
I^oU^j ml ^1 (Roccella) 

i>> ,\ H >ai m< ojj < jUa5Vl 



^j^j^SJl J_i urt\ ^Ij- 




. ( I > J A i J jU 



^[ 6jjJ i <_ijJaiJI I i^LaJI <j JjpJL 

lj ll^ U!l ^j^JI (jl WJjl iJjJI (JJO J\J^ (3 

isJ-1 ysLJt Jj ^ J 3 6 J ^ J 4 J j > ^ I *S~1 t 1 

fcj 5j * ^j-iiyi 11 HI JiJj J! 



i (Xanthoria parientina) l\n\>jL L^j^lj 



■6^ 







j 






j^P j^H 1 ^1 





J L 



J L 



J 



6jl ^ lij jl (Autotrophic) 

^AJI j ) oj-? J-^ 1 l/ 1 "^ 

_ (Heterotrophic) L~ij-Jail ^ 
jj i^liJdl jl^I! t> L^U (^UJL 

^1 JJL^UI cJ^ ^ij 

Lui^^ {-sj ^^Ul u^J^ 1 

^1 w>^UJl i>a ^HL^Ij 1 JJ^^W 

^> cJJjj u 1 ^^ 1 >^ <> ^ L L>iJI 
^ ^L^JI ^L^jUJI j < (Gluconasc) 



oljjllL L^jLjJ! ^ CjULJI J>*^" 

^olli jJj 5-jjljJ! oL^Lill j &jj_^j* 

*LiaJl jjLL L_^=j^Lj jj-^k)l £jjj! 

. I j nil i nrl pLli lJ 
4_j jUI tin Vij oLuiVl - 1 
<KliJ1 ri>7,VI olj^UI 

Ijjj yxL rijj — iAjuI! jIjJLL S^JiJI 

C iJaAj j 4_jjUI 4 JJ irt^ SjL_jJ j \jy£ 

4__aJla~o (_^Lfi^l 6-° djj— ftj Uo j j ~- iaaJl 

*L^Jh%| I i 6*° Jj—jli 

4— i^jJ jj <_jj_iAaJI L^jI jjJl^a 

pi— jl \\\\ ^LjJcGtjjjj dLJj ij f 1 I n j fc«a£ 

ti Sdtjfo^jU <jj_UjJI ^L^L&l Jx. SjdUl 




lilfl^opjjgLaiK 



LjJiAj Ij A.\VnJ jUl! Jl* j 1 mil 

(Umbilicaria spp.) Ljl ZAxx*] jj! 
61 I « c^piJI ol ULall j 

^JjLljLUJ <_lijjiyij t_JjAM,Vl u,j t rllll ' 

u r ■ j ni'n n 1 1 j jJLmjjI L_jL_ojI_j ^L-^-^V^ 

I — jiko jl jj (Parmelia austrosinensis) 

4 iiiiiIL I— al . (P, tinctorum) ^j j ^ V> j 
jia ^jjl J d>LL^SU oUIjjjJI ^l^kl^V 

lj i J iiilll 6 1 ol i-ulj J II (jAjd •Z*-*- MQ>j1 

LlUija^ mtI IjjjLsLJ 5lolrV! - ^" ■■" UlJ 

O sJj aJjl Jl 4 jiU^ll J Lllll (j 



j1 aaj La^ (Ramalina duria) Ljjjj 



loi. ^ — wi — ui^ oLl^^I ^j— ji u^*^ 

* Li^ ? LlLaa jjjUaj Qj I 

J Sjj^jII oLj^i! JjSI^J LLiL cjLLiVI 

^jIj -i'^fS u^fJ 1 

t lj_jVi o,^i ^ Jlt ,<i ^ ^ 
cj\^S ii^Lo JLiLj oLl^VI C>* <^aM4 I 

ai: j jj-^.jJli ^^vi ^1 .m^h jut LuLti 



. LiftjJl ^U^VI j 
4 iikll Cit iSjA) _ Y 

Lib^j LiJsii ol Li^l o 



u *j — jjjJ^K < LiVI JlaUo 4l_j_ikiJI 

j (Cladions Cladonias) ^L-^jjiL^ 

' s-L — *V i T >n J j - oJ i S I uajp^a^ l^" ..ii" 

^^^J1 JI>JLJ1 61 j ?j 

J^-luj j ^iLJ j j^uju (Gazella arabica) [ j_^ J ., 



c> J^ ^1 o^^Vl ^Xc- j 6 J^\j ^1 

oL^I^J^VIj tf j-l-JI Jj^I ^iLjJ 
JLA\ o\\ rt.^l <li_ci 6--j ' < ^ jJI 

^JuJlLujVI jl>=Jl I — jjL l^ob ml fJj 

oLI j U.AVI j (Cetraria island ica) 

* isJ*-^ Jj-^b (sS*^ ^fj^jJl 
J (Evernia prunasiri) ^JL^Ujjj Uj^Jlj 

£jj J 4— jjJLiJI Oj ajJl ui-Loj] 

ol_^ JS 0 A i, ^l^f Jx ol LAVI 



5b ^L^. L^J ^Ul 

^L^. ol jll iilii 6 

<j^jj — j-i^jJj (depsides) J: ■ ■ jjj 
j_t tl — lAUI Jjt SjaUl olj (depsidones) 
M.u-ujV1 ^ja^L^J 61 < ^j^JiiiJI j__jojJI 

. J-lJ1 ^j^jji ^_sliJ Jx J[ <iLuil 

f 

J^c I iAjI (Evosin) oj-^jifVI SjL J^juj 
"-jjj — j-^ 

4 ij^dl 4 l^V! JMJu^il 

LjLjjJ (Tree lungwort) <jjJI ^ .in no 



^rMt j (Lobaria pulmonaria) bjb jaL 

JjE. (5 j1t>" L^j] Ojj LaS f jA^a^JI t _j^alj^! 

oljt iAit {JajI u=ljL L^J jljil 6-° £■ 

jl £i=J1 j u 1 ^^ ^ - r 

jLm-jXJ flj-i£ (Lecanora esculenta) 
6^L*^ J ^j-j 4_j_iiVl & Jvjij ^ 6 b _ v ^^ j 

< j_oV I aJ ^"mh" L£ i ^Jl *J1 6^> ^ 

6^1 ■■■VI LI J ^IJI Qy <Jli 

4 |jj m 4j^y_A 6jl a _/uiJl -V Ifi ^ la 1 4 j 

Ll ^ 0 -kxTil 6^1 Jl ^itiG uyy-a^JL. 





jl ^^s* VjJ " iJ-^L^ " J I " l^V'^'t " Jail] I 



■ ulj'^ 11 i_l I <V1 1 I ^ rfM JJ [ fail |j J— ll^J 

CjI ill *sH i_i > j ^>"l ol uJjjr^J ijl lit LqS 

<L_jjJ_L1 ol ujjjrJJl U A J-^lJJ - JLJtil 

^1 ■ ■ r "l )i— I 4 II Si faiM ^1 

I ^ij-c^ v in.l^j 4 ffiaJLI ol— il j j -J I j 



JAjj gl ^ tlVua"> »Ji^ A-iilj^ otji-jj 

J jl — j^c ^_Lj — Jtlil J^lj j — ij 

^j^aaJI Ijl L_ii1 * (^jj^a, Jol — liij <J 

jl ^J^l^: iA\ jjJI -GjU yli <Ak.\\ Jib 
-uU-ai ^ jKII i ^uLl\ ^Vl f UiUI yyu 



(jt Oil. n IllJj^jJI J IftTl 

uli US . 1 ju£Jt 



O^Vi l^j < DNA > iJH^Vi 



Jx Jaaj (capsid) jj^jliib 
CtljfiAlf Jx dlasL^lj ri ^ L a^ 
ia.j^j , I jJ rt^j ^Ul ^-jjIj^JI 

JLysJ 



&4 i I I — ^ Jx J&loJJ 

^U^VI ^ri L_ii^il 

^j-^SjJ *~^L_J1 tfj—iVI 



J J UJI < — ^ ^ ujj-j iajlj. -Ja ^ 

^— *Jj ■ L^J^' 6* L_jJL^L Jau' mil 

La L_Jl£ Op 4 LtluJJ d Al . XII jljJtj 
J! J I <V^U* ol^w CijOck JJ ^ jjj 

US , ^1 — U1 dll Jl ^jl ^jtOJI 
*(— bUuj^j S^^a^jlt ^jjr^AJI . A ...^ 

6d_A ^Ij^uui) ^Ljj , J. M . Nfl Uli 

J| t^jjjddi ^ iiL^J aj IjLi 

<JL J <lJU J^JJ ^ ?1 .,,1 oUiiiJS 
l^iLi J-^=JLl J Ml f Lu^Y! jj^j 

Jt Ojji jujijj ^jyvijl JjUl 
ji ^l w> jiJ! oj_^> j! <a-^j^o ol ^JuS i^jlo^l 

^La <_^t — M ? ,i jj^ ^jji^^ ^iJ| 

^1 O'j^ 1 ^j-* tAA' Ji <£A* 

jl oL^Vl J^ j ^tUil ^U^VI jL^ 
t> i ^ll l J-jlj j! CjL^y I Uj ^1 J ^ II 

ft J y^JJ ^Ju_4lll ^L_jt 



jrll^l J £L>JI ^i^il Ji icjjjll 
j (3 ? H ^ — — -jj—i 1 — t-Jj^LlJ 

— ^! 6-^ — ^ 
^L^yi ^> ^ ^ ^]\ pi gDi 



^ CjLlA JLC Jj r^^ || jj^kll llLL 

4 I ^ i^l^k <ij il oL^-j^ flJI 

Jj L L^-aj 

dbl ,^1 ^ uuVl • 

' — t5J^^' oI^>-1j J-^La 4_jl uail 

^KJI ^U^il vjM 1 oLJlj^ 



vj 1 



oLlujjhlLII 6 ol Jl Us a 



JLir^'i cJJ jSjj ^l^IjjI ^" * ^ jJl jj^jj^rvaJI 
Jil^aJI u ^t^i jj^jjjrviJI <iaU-cj Jljlj jLulLI 

oUjJmVIj ^L^JiJIj ^U^VIj £U^)J! j 

f 'Cljj— ^ Ji U yyLJ LuuljjJ q! j( ] Ul| j 
I Mil in"d oLi^Aikj aji ^rv^^ vi, uiJj -<~ * j 

J-JJJ J^ ^J-mjLJl^ Jj_L^a J ^gjy* oJJ 



J.^Ao aJ,^ a & aJ <La£. t ^Lu^VI 

■— t ■ mm oi LujjyS dl iAj r lj— jj^ isuVl 

f^Liil ^V! I4J ct jii i^l I jl < 1 >j > ^ ejl-Aj^iu 

(jujjyS Jj-a 4_^L_L^jj oLljjj^J 

■ J^V 

^4 J I * ■ ^ a 1 1 1 1 u£U t'Ll, <l ^ 

ol — Mjjj^iJ! jJjjI ^ j*— ijjJl — j oLjIj— L^JI 

J 1 , <j h ^ " I t-ilj — al ^jjl 4 i t" a I i 

" ^j^-iJl ^^-J I (j i A l j — t] 

(jl j>j - *^ -ll 0^5—= Jj ^Jjj jj^i* ill — i ' 
0* J^Li^l J! (5 jjj ^>i.Vl lJ AajJI j vjL^JlI 
J jo I ^> i_j i_uxj Lo_o ot j1 jj^JI 




... 

■ n J Sj . < ijlj lzJI Sjj ill 

Ji Ol jlj I"* 11 1—1 J r r^" j_yjJI Ol LUj^^iJI 

I — J^A j\j-H\j oljiJI i ,_>K>Jf 

6J A li J 3j . ol MjjjAiJ! ^ A * i 1 

^jti jr~ ^ — iJl iJJj Uij^i oijl 1 4 1 1 

Jlj j L jaLft IjjJ ^jjl ^£3 1 uU4il Jt, 

jl pjl mi l J| ^j^.jJ*! ^ ^-^ ^7 iH ^a J__«Jl 

iJ ojl ^j Us£ ^L-uajVI Jl ol jlj lsJI lt yn 

. f .\jL U =j\ .^^JL ^L^yi 

JSJ «LsJ1j^q I — L^aljji] u j ii mi oLwjyui 



Jj^moLJ,! ^IUjI j ^ jU jjI t>^ 

JlLa 4 Ll£4 !l oi i^l—^JI i_> 1 ■ i^" 

J [j^g 1 ^ J irtli S j^CiJI 

IjjUl^l frUkJI ^1 L^jJ ijijlll 
i^.t 1^ i ^j__lJl ^^llLj 4 1 l"i LI 



^^u>QJi jjaJi *\ nr^ij 



l^jj> J-t ol^UK j i lis. Li! ^L^a,VI < y^ 



> 

lj cLJUJI \A J 6 Cii a J Lui Q < rt "i 

* Ct Ijj . 4_j_,L_k"La CjL ijl (J ^JLsJ! 

O li 3' 1j CjL^-iI — Jllj Jj^j Ji oL* jlxi, I 
(( — _t^j — j tZj\ a j^jj* ..ij^aH ^/j & ^rijj^ 

^jl jj_ij^_L^.^ l j j, ill K.W ] j j -LLi\ ju 'jl* * ^j-aj 

fA-Lc- jl J^JJ (oA^ 

(5 jjjj ^jjVL* nlaLxiL ^LXi oUlfij J^ 

^jjj i ol Lua — c yy^-j 4 ^-^J 



Jl LMiJI J^b oL^.jj^iJI JilSi 

«ulaJ. J I ^jyiJJi Jj_i.J iLijJa h al'v^'i 

JU L^j — ^j^l £j_ J 
I ^iUJi/w. 




^jj^ILi CjLliir J in k ja_j_3 . J_£.l J I ^illi^ 



sVI 



^j_^vi j-AJij u^lui ciUj <: fl ^ 

J-JL. ^I^UI jIj_JiI ^t_u L_UL_»il 
— u-^ uj4j j^j ■ — y*" 

" — e aJj— ^.jil (^jj — ^Jl ^A^LJI J^j — i 

CjI J J ^-11 Jjl^S 1. 1 Oji \ *S ^ t . j 

4 11 tU ^ j-Ld 4 lsL_iu j^ujy^iJJ ^ ft 1*1 ^ Ll 

■ a xt^lJ pi .1 >^ hi ^ LjjJI m" nit jl fi^ 



J^sh* ^LJLi^ 4 tjj^ii LiiUJi JUi'i.i.l 

c^j/^' i_> jL ^ a - 3 tin* 
* J-tj C*l Lujjykll ^ -y ^^-^J [ 

jJi 1 (jr J j—eAJiI j^JLL L^Jijufcl -ius ijjlial 

f^f fJJJS^I 0* 4 ^ ' °^ ^JJy^iJ 

-JJaJj . U j-^^lJ oLyO^I Jitt L.MiJI 

^L_5 j — ^jUL ^j^:^ — aJ l ySjr^ Cj\ 
a iflTil I^JUaI^I US * ^ — , 3 — ^Vi 

J jJLm cgj "1^" jjJj-J^JI t> 

o-tjjJS Jj Uft Jlu 4«JL_t 4_JL_!i^ 



J I J^UUl £-L_li/ JLt ^J^olJj ^] 

< mil— III LiLiJL_j < _ >J jj w ^iJl j^l uallJI ^jj 

Jttil J^j . l^b < jK It Jj^ 

^ jvLjj_jyJS_JJ < — j ..T.NJ1 j *L_iLi 

I — jj*j%J1 Ji.b ill ^A^L^JI 

<_Jl_^ jj . L_j j^SJ\ jfj-^ t "».r>"iL 

JVl l" La LjJl£ d>l .ijj t oLuJjy^i 

*3 <jL_l^)U 4_LUJ| I _>!^J | jUsj tfteBh 
Jl — i^a^il <t — _lLLJ1 JjLL (jj il— j j 

LJ1 

. <_JiJI JiJj UJL ^ j^JI 
£l_3if ol ej^il u^j^i — Y 

^^J-^ (Ji j jlaJI J=Jj UjdL 

^LUl olj-^j ) 4 jU II c»\ i -j yj 

^ ur^J ■ WJS! ^ ol 



■ (messenger RNA) J_sL &jj+>j <jjj± 
t> a^JJ^ 45jj-^ 5 ^i^UJI jL^ IjU 

uA^LJI 0 L_£ IJj , ^LJI JUj Jl 

<_iU (DNA) uyz^&'jl 0 ~ j 



UIA II 




ijj^jjl 


JiwjUJI 




.(DNA)u^ 




















Poxviridae 






fJ?^j'v '"II 




| 

1 


L^iJI oU^^ill 
Iridoviridae 










Herpetov i r 1 dae 






J^UI 






Adenoviridae 










Papovoviridae 










Papovaviridae 








^ j M-t^j.' > j j ■ 1 1 




Picomavirtdae 










V__V Itj ^xiilU) 
Reoviridae 






^Lt ^1 1 ■ i i 1 1 




l^^l ^j^^loL^^lll 
Toga viri dae 






inll 




^^P^ Coronaviridae 










Bunyaviridae 






^k^j ^Li Ji~ MrtJ I 




'^^^ Retroviridae 












=^ Arenaviridae 










Rhabdoviridae 










Orthomyxoviridae 










tJULUI ^U-jjkJJI 
^BB^ Paramyxoviridae 



1 6_ Ji\r,i>j ^jjjdi 



4 ^ mm VI a Jua Jaj" i ..I jl 4 i-^.ijLj lj U^s. 

f " 

(ji-i !j — J V i Ojj U" i ^1 i~i <n q \ n\r 
j^JJI dJj£ Qjj Ul . ^LJtilj <_£L_jjJ1 
^AL\ ^ jl oUUlll ^-lliY Ull^i) 
f^jj — II J LJL^ 4 j.M Jw giJ1 oL^LiUI 

^■L_ lL ^Ij^ji J — J pi .ijsijl j£ ^ ^ Vi 



J— 1* ^jJl "i-aZi ^pJI CjIj, — iiiL=JI | ^_j_ j> L 




l^iifljj u m A_lLqJLj jjaIj ioLij_aJl 

UflJ j II jJ^>JI_J Ull j Jl ■ >-> ^jJ-ajCU^I 

cUj IwLij . <Gj-a Jl <5 Jjj (5111 j ^Luti^) 
j^jj^Jl jjl j — Ik Jl iMtj ijtil J i_n tkll 

<G-J i n ^ I [jl jjutjVI ij^ i ^-i -i "\ J i_i lull 

dlj * t^J-^' c^j-^ <jL^^I 

j o 4_)La^JJ 4-^dIj ^nimI ^ ^-LJJ J j! 

^JLaJI cllj JAJ ^jaJ . 4_pL_^l ^Ij-oVI 
clj (5 jLi j jCLuilj (jAUjJ ^1 
CjUI Jf a^j < ..iM oLil JhJ^J^ (j-* ^_jK-1I 
£1 ftJ-Jl Jjpo JS £yxy~Li ^Li ^ hjjI — y~\W 




w9j 1 1 1 l£ J II ^jjjJI ^jA^sLiJI J 4 ijiIjjJI 

Jilj ^ 4l"i^U uV uj^jJ1 — ^j-^o 



^_4iJiJI JJ jJ 




Li iAkJl 



^Jb ^jhltj jH^JJl ^jl^j jj J a ^A^l Sji^kJl 

j ■ c j 1 -^ J! ^jj^ 

^jyvijl jl jij 4_LL*jjj 4j^I j II L^UJi 

Jj , IaL^JI jl j t*. JLc aj^^ii cj^jj^J I 
j f \ -II L.^LUI Ji^ ^ oVLJl 

, ill 4_L*aiiL JLJ1 

. ^j/-S Jl c^3f_ ^ i>* ^ — S?^' 

^1 O j -i l^i ^$3mS ^ yy^ J^lj^ dU-Aj 

t^j^VI ^Uj—Hlj ^^1 ^U^sM 
Sjjj ^^y^ JU jLs * 4ltLkil oL^jjyJJJ 



^Jl .T.'^l ^ Jl JJ oUjy^JI \ ^ m mm 
I I i-ljjl ^ -i — -jjjrvaJl 

^ III .7,11 ^ ( ) ^11 

. tl JL-. jl>^ ^ l^ 3 -^ ^v*^ 

j j L jU^S j pULJ^ >ij ^-Si -i — 



^ i'.i-iiij> > bJi_T*' l 



iipy[|g^| 



fJL^J — lujvj * (New England) j-^L^i j jli djj jL_k 



4_*L_iua ^ ^LiQJi pI^JI j ^Clj-dl oLi ^lio £jr>l J Ia^ JfcLj J-jx-jGJI 



ij i ^ 1 n Oj£a ^ Jj_i_ulj JjJI — _/V^Jl 

ly^lj , Cm * 111VI "i ir-i J iLk SjLaS 

Jut J^jI ^jJI Juj_*UI ^_iK 

J^i ^jJul JJ £jlt wt-Aa lti C j\ { iJl_^0 

Cm ft "i^l ^ r o fl CjI — jLsj ^ u ^KlU 
JjjjlIJI ^jLi dJU 4_JL^J . , Jl 

jLajj <tjAi ( J jjJI jJ>L^ Jl* J ^ j^l 

&j ^ — LkJI \ 

JjLh-^ 1 J- 11 C^J 4_L13 ,:^a ..iVI 



3 -J— ^ u-° ) ^ — f ' ^ 1 jj-j^ — j ^ 

oLlo^ oJukl aij . iLljji okjiiil tj-^j-i 

Jj_^ ^^Jl CjU]jXq ^ VI ^.^ Jj\ .t,o 




^jl Jrt- 1^ p " j , \ ^ ^ - _/W^luJ J j 



Jjr^Jl JjjMU^I 



New SciomisL # 1758, mnrch IW] t P 20. 



Cjj _/^Ji s-L t ^jlj jl£ CjjI^ 



oil 



, ^AIjjjJI 
^ ^j-JI L^isJ! pJu_aiJI ^ p^j-J! 

oUUJ Ji^l ^ J^jlJI ^ 

Jlj_fi jJ^^l (j-ajj Oj^f ^— " l+j-ft ^-vUjlJ 
j CJj .^. lil j_^lj— ^ ^jVl ijjl uijjj ( uJJjJ 

. ^_iUjii <JL3ti <1jjL JI J_Li2ijlJ1 ■ a i|| t 

J-^Ail 0! c - o^j^' jj^> j V^iljJl 
^UdJI Jill ^ JjL^lJI tiJj i,L^l 

10I — ujjy\iJ! Ji ^ — xi ,3>kij clJj ^\ 

JuLa L i-uj ^rvsj I 1 4 1 1 i^sV I ^ * > jojj 

J^aLiLa t^jJ ^jVl J -yj—j^ 

<Gl tLJ! SjxJ ^j t ( j ...i; LMiJI 
j) ojLaj likJ J^i . fj^$ Jji JU3j 
ajLo ^,Vl"i jj^jj jHtiJL-i A il — umll I j^LsJl 

igjC ,5j kl Lj>I k JI J_l^ 

j fi-ij-^j jLi ^uj^i — j 

* L^_ji ^jjrj-ill jjllj iJjisJI L y^JI 

tLLJJI J_£ «ij Lo-a .^U ^Ijj-s II jl 

t^^atj Ji iLji j J_J ^j^ruflJl L_^i 

^L^LJI Jjl j — Aj . ^ , 'I J 

j ^j^i ^U)fl i_il_i ^ ^jLJlLmjVI 



Cjt-L^jj^iJI ^ j — ^j-» ojj j ■ jLL^JI 
jl L^JLfi or ^I ^lll ^jl^l illl ^ISj! j^ji^j 
^41 j^o 5jj j^. oL^UJ J I J^o jl] 1 4J jL^o 
J J^L^VI j jJjl I4J ^Ul j^l jil 



i 




„ c 4gtij /r.Klj *UU£| ^ Uj 



l5 a 4 1 1 ( 



—it I £_1_Ol=w 

JL liL 9 

Jl Lc ^lx^ VI «Clo ^ Ui 

^jAl ill (3<_Llji=J ijl tuj J-^ in_ll ^^J^J 

^LiiJI tjijj jI — t I — ai^j! pi J! 
iJL-VI 



6j^j — o l£i fca ij-o 6 j^. f . 1 11 in — i La s-iJjJ 
laJfaiiJ ^jL^j ^jjq 4, a" j, ^jeJjlII 

»UjJI C*L Ux^ *i1 

Jj JLc ^uiui II ^jjl a 111 , j a II p ifl<¥ 

^sjJ! pLLI w >^-iii1 jIjAjJ! ^ t_ii$_a 

((^^j^ ^ AiiJ ^jJjJl J>J <Ua^jJU) J! 

«L_i-LLjljJj l_vll U J » jjll 1^1 II 

^j\-L*luj \ At \\\ J 6jJbL_ail J JaC Jtij 

^.tilMj niJ L.m.jjj US 1 I4J pU=^1 



•l>^> {^J ^1 J 



r 1 — — 

id! ^iit^i j 



JlL <G| Jj^LAtVI ^-aiLk j ^icj v_4kJI 

^n^fJjj-iaJI LphjjLj ^O* J-C 1 i"ft1 
OjjjJ 1j laj ^Jlu 6J <ji *Sfl Ja^j 

j±Z iJliJI 0^ t> JjVl ^aJI J 
- ftj^aC P'UMf.l ^jr^ 

^4 ^jL la 1 1 Jjij j^'JI ^1 ^1 ^ 

JxJj ,L_LWLI v li J IjUU* J^Vi 




(j^jliij^ wIaK 3 4_j_LijLujVi J«JI 
*u^.ji o^jj L^jl^ u ..ji'ilt <jj J! jiV 

,4jijj=». 

^L^l Jl J^JLl) f A .All<— iJj-^ 

:<uUl£ J (jj^jLmj Jj_ L» ^ jlajf 

i-fl.^ l tj-^a J j| j A ^j^jilj) ^jjl (jl J 

SjjJI M ^jjLuaJ! 4jj^jjt SjjjJti^ji 
O^J '<L3 £Jj_^, .a..ii Cill^ ^IJI «ljJJjJi 

^L^d! JI ..mo *jl £&V! ^ 

^Lc jJj ^iJI ^Jj ^j-iL^VI 

: I ^JUi 6^^!^ (jit AfljJI ^V 

< iJJI jj_^jit, ^U=Jlj J^l_ ill 

^-JjJ^ Jj 3^J! j l^l^jll 

jilj (3 ^-»L^ LAjI ( —l 

J J — ii <^1*JI ujji) |j_4 J ajj 

t> j_jo^JI <U ^1 L£ ttfj^AS oVL^ 
obji-a l^ji q ^ <JlLi cjVUII 

iJLiuj <^J| SjjJI ^ 

:<G ^J^ ^ u"j fell d>e' JL-5 ulJj 

u^j 1 0 uA>^ 

\ TAA a*\Al ^Lc ^ ciij 

qjjLj ciljLua ^x^l jj^jilJ! ^1 ^L^ 



u ^^i U > — jU 4 rijlMJi <^JU1 

'(ji n foi l tjjV (Oj — ^L^JI z J ^ 1 ) 

jj^mJ ^pLLVi <-la_lU! 

J^Ai ■L—ii Cia Ui^j—iJI JLe, 

jjj-a. jjjj^lJl — i JLj ^sJ <jj ojJl 

Li i^l i t i j^ Vl I J— A jjlj * <jjjij 

J 1 T Y i f j ciaj 5 t~j ~ J_c 

^ujf ft "1 LpLiuLi JLjj^uuVI d -"^ ^ 

JUJjJI ^LsU * 4_LijkLil 4_o*ljj 5 jSi 

jSj i t^W <jjjjJ1 SjjjJI iJi 1 uTi.rt 

5jU^ L^k Jt — i ^Ij < ^j-^Ljil 



J! <Ljk^i! ^ Ijj^ I^UJ ^.jjJI 



jj'^foll ^1 J_ iljj jii f ■_> L 1 1 ^3 LV yjj 
l_JjLi11 ^ j 1 j j tilJI j^ailL I 3tJj_c 

(jjujlJLi. ^jl^ f (^j , t.i^aJt <jjjjJl 

jL-i^Jl <J jJ JJJ jVj II ^jl ^jlj^J L_1_LU jjjl J 

Ouii jjj^VI JDI (>laj J1 J3u1j <1oj 

iwi-wljj-JI ^^Jo^j «G ^SjJ 
f «#aJ J pI ^1 Ji jjj — *-ll ij £5^^ 

jljaJI j L_»j5i idl_Lfi ^jlj f L^jJlJuJ 

(Jl ^dJI 1.^ J A Afoj (j* 't > U ■ I i j^ U I I 

(5^ II e-ljf-ll— j jrj — IqjJ jnujVI tA^^I 

Ji ts^*\ i^e^ 1 tl^ 1 6^ ^1 ■ tsj^ jJI 

(jt JJ J-*-aj ^Jjj *l LjLVI 

<JjJl J[ o-4J^I CaLjJI ^ ^jl uijj ^jj| 

4— jj It S jj j — I! ^ JJGj oGj jJI 

. ^ji-uaJ t 

<1 — — i ut^jli 1 — p f ' f ? 

^LJj^IlJ 4-tuljJj ^jL*[j <(J jliil ^-1 j-Jlllt 

Ja.lj ^jiiiYill 4 fobjj II j ^1^11 

^JUt Jt ^j_JI <> r dJt JLiUlj <ijJt 

+ ^jjt ji^iijt^j 

^1 (jt JI 6jl iVl J^lj 

(jjjjLl tjj^jLa Jia JJU-tzJI 1 J_A [3 jj"J.foH 
* 

(j'l^fo H ^jjl 1 4jj— lajj 4 mi mI L^i ij^^-l 

(iji a ffjj j— ij — a j^ aJ3j 




M 



m 



Jib ^ioxll Jx <Gba> J jft-nj g;jJ1 ^aJI ^biJI dJj <bb iSJoJI *U*VI (Ut £ (Parasite) JJOsJI J ^ju 
O-iaj < 6 jjliij o^aII ' »|) ^'"-^ « J>_j jill ulikJIj £luJI d-»lrn» Jx jl (Host) JjLaJLj ^ jL\ 

L_» Jla «bi*J| pLoaVI fctA* Cil jljthll JiLsdl t> Ufc* jJL*1 JJjsJI 0>^f ji SjIxJI ,> «Uj1 
*LujI jJj ^ t5 111 aixJl J jjuj 4 5_ft$4jJU yljJiil Jl iiUiyb b^UUI ObjUsJj CjbJjVlj CiUt^jjAllj ObjlaiJU, 
(j^ju £ Ijjwa <U <uli JjL-sdl Jx Ji4ia.ll jUitV • (Parasitology) CibibiiaJI j»-bj CjUubSJI an 

ajL-ja (J >JI JS L -" J ' fr* 4iii y JU »| ktj3| i^* 41 ^ 1 u 1 u*^ 5 ^ uhH $ u^J uV^-VI 

• <>^» tf' JSUJIj JoilaJI oUiU t> (yiiixJI A^jJUJI yli IjJj . a jiliSj o>»jj 



jb^l i3f J— ^ o^- j^' oUjLiii _\ 

.(Toxigenic) <*Lo 

<u — i j( — tilj^lj ^j! — ill! a *j (j— oj 
. (Invasiveness) 

^1 JL^Vl 4 j ft mil A ^.jj >^ !">"-> ~ 

<_ i Hi's j — ^^.jha-q — a jLalllj 
<LijJ ^1 - 4 ua^JLl oLut^JI Sj3 (5 Jjs 

JliJ ^jiU! ^1 j^-jj <j I L> ^ m.II 4 

r(Lethal dose - 50) o * _ <ulxJU ic^JL 
. (LD-50)o * j] 



. (Endotoxins) SjjiM ^yuuJI — ^ 



L_iiiikJt ^ 4_L1j d Lift j 



oLiSlSll jl l^j-Jll ol^LUl ^I^Vl 

( (Virulent) <Ai3jI1 olj 



jl j ? H ^1 _ i^lijJI OLL^ J JJU. 
j! ^KVl Ij^l—fl <Jji_^ ftLiLl 

QtWj! Mil CajjI — =^ 



^i-ajjj . Lg_j In j M U in^JI L^l^ ill 




^ O^jjiil <tjO^JLl LjAj^jJI *L&jju 

<£. juli Jl£ U 3Ujj UjI .T."\l U 

*jlj-*J 5 V""J <-^uSU I 

Jl <iL_*^| * dllA U ^ll <"j L^l imViI 
I^jIaj L/y5LJl ^.a fjj^l aJU ^li dJj 

^Uxu 111 kiaLoj^yi l _ j AajJ L^J^aJI 

jL liijji ^yaj <L_^ujjVI 4 J I jj JLc 

t| dij^j JJl (Phagocytosis) ^\ fi\y\ 

l2j\ — ±Sj — C Jj ij) i_t 1 mj JjLjlU 



iL^ J- 



kj£U! (Capsule) Jtj jl ^iL^JI 
j] (Polysaccharides) oL^SLuJI JjJ£. (j-o 
<j-^>j i (Polypeptides) qIjlaijluJI j 

t _>«^ SU SjJ— S_a. I — 4 aj I. al I uLipJuj! 

jSLSiJIj 4 .toUl L^ySJI jj^4t 
<>j t (Phagocytes)^ VI LiUJ! J^lj 

(j-^^iJ 4— L^JLI M j—jjjJI cUj <— iiol 

L^UJI oLjUIj (Brucellosis)*^ W 

jiu Lajj . LajLa^IiUI (^-^>i 4 — i_k_jjiX I 
oLjL£JI jL^Iilj jUi 4 Mac, (jl ajSj 

U*=>J-° Jjlj^sJ <jj J f irl^ II JA1 J j^LljJ 

^j^uj jl L^3_>il CjjJ^u 4 jUf, jjU 

Jj^j jic £jO&Ii (Infection) £jL^L 
^uji f J^LaJIj JUikJl Q\j 4 ft mj 

^ jSl kJ! (fcrirr% (J J^^' J 

Ajn i A(j Jl jl A n Mt^i" II CjIjjaJI pjpJjJa 
Cj \ jj imj JjpjJa jj£, jt 4 J-LuLolli ijJ^jJI 

U LI o— UJIj a^Uil 

4jj_4 Jl jl 4j jLLJJI 4_uljVI 6^ 

tjl j^- ■ J-^Ij I j 1 ukL 

JA aJl ^ ^ ^jl ls-W^ 

jLi-o ijl — jJt ^jn J A ucl |J Cit du£, 

. JLii! J Lflix qjj^H 



, p II j 4_ l^j^-aII L^y^Jljl iTm'iI 

^aii <J1^1 

jLJ^I Jx Sj^cUII oLo>_i)fl ( 1 ) 

*j\\\y)lj^ LjjujJ ^4 ^ mi*>VI L> "'^ ^ 1 1 

. jJjailjS Jia r a j i h ^jl Lj ^ ill 

< bUJ1 j\ < "-ll ^L^^VI (_^.) 

JlLo i pi rAj \ frlj ^-^ II ^ J_J1 cJ jjii 









C. diphtheriae 




C + tetani 


I ^.»J' 


C perfringens 




Ts . aureus 
]^C. botulinum 


^ IMJi 


V. cholerae 




S, pyogenes 



*jjMl gljil (>JJJr ( \) Jj^i « 





* ♦ 







r (Endotoxins)^LiL^ljJI p^fl-uiJI _T 

'0 ^ UJ"^* LT^' f J LT^J 

1 i yv35LJ! ^I^jI u^auJ — UJI j^JI 

d « * I 4jJLtjJI 4 l J ' ^ * 1 1 Ll ^Ajiill (JjJi 



^j&j — II ljj > j — jjA-juJI L^l 

Ajl (lujlj ^jL_iJ j J^L (j_C 

^ Lt UfiuVI u flj * p LUiJI J 

c(Plague) jj^LUI * (Anthrax) 

^lL_=^LlJI ^ ' ^ l (J^lJ^-Q Ljt 

^jjjJI k_jL_^llVI a t (Meningitis) 
. (Pneumonia) aL^JI 



^ j-rt j i A \j 6j_>ii1 ^> j -o^ i .J l — s ^Ll^V 1 
^-SL^II j! oLjj jVI t> 4_ailLAj 



. Hjrt ll.H JyU j 

<JjUI ijLuka »Lu»1 jrUil ^ II jiaJV - 



^1. S_iYl_11. ]! ^JjjLt _ 

aj-sU (TQXoid$)olhm ... Jl L^L^pJ u-^f - 

a, j_4 ^J^"i in" ciJjJj . ^j_*wvJI JjJLii <JLkjII 
JliJ ^i^ j <ldj jLalj^j jSjj i <jjs*oJ1 a JjxJu _ 




CiLu l_ II jot jl Ujj , Lfejvt £J>* Ulia L^xl^ji 
V!- <Ujas C_* - <UJI VI <uJbuV L^x-I^iij aiusjJI 

Jj-*au j£ j j i^jL-sd) (j^vnll £jJLj_ jj-u Ualijl 
I (jj— ilf J] £l>»yi — ^ jlOJ— 

CjjSJUj U^fV Cu-w Aiisj QUul_JI 

L *j ^-j CjL— _L_J1 Jx *j * djj^JLf 
_j__JJ Jlo £j_,ljJt 4__JJ qIjj ^IjjVI 
j Sail! j A j 



3_ £_l is-^j-JI ol__ll ^iuLj ^Joi^ 
gj-a ojJij i <lc1j^JiLj Jj__I ^Ujl jl ^LjJLI 

4\ jl\ J* _l __KJI J_u _t 



• * 1 









^jVI j— Jl 








(Bacteria) l.^_> 






(Actinomycetes) c^U>L_l 






(Fungi) oL> 




_jt 


(Yeast) 1^ 


_jw • ■ 




(Protozoa) oUjl 


as! * ■ - 


_n 


(Algae) jll 




>_ 


(Nematodes) U^. 






(Viruses) o_j^i 






(Bacteriophage) L^c^ oU^ii, 



n 

Jyfc-_j L_»^L_I 6 J J iL— - JiVlj 

. I A CjI j^=J\j * jUj^ II ^1^1 — JJ-J! 

ol l^LSUl jIj^ — t] j 

Sjh-jjii J^lj—iJIj <j^JI ^j—il — — — 



4_ij_i_i1 oLL^iJll JU — c-Lj—aJlj 

jh_ j ^3^cu aJ_X. LflJ L_ 



^_ ^LJI jjjJI t \ T ^ 



Jjj^i jj-L — — 3^1 o^-t 

aLjJLI J j^j 4JL^ J ill) j j Ojj^JI ajL^ 

^jli-ujj — 3 Lfl-^L&j GallioneJIa orchraceae 

iJ > naJ lj 6b— LI ^JJJ^I J JjJ-^JI Jj. jm^I 

, UjIj — -liV lilJj — i * ^ -=J' 

Nitrobactor j Nitromonas L \ at 

JU. Lsu, o^^J (JL^L^JI) 

(NO3) oUUI Oj^i ^ J>l , ^ jJI 

(NH4) ^ Jjfl ^ j JeJ ^ JSJ 



Ojr ^ >> , j^Saj Ubjli^] ^Li 

^Ij^JI 4_JL-Lii ^ j=J\j ^Ijj^Jl <A^j_a LjrC^j 

DesLilfo vibrio I ±j j 1 1j J SLi^ 



£L^Vlj 4_ilL^Vi ^U^Vlj Cjll^j^Jlj 
4_jj — iAjlJI ol ^ £ajL_jJt 

<->j — ukjJI j!j LI j* mi^ t^Jj—i i 

OeJ^ 5 J! ^l5la5^-1I ol^Kil ^Luijj 
Ip IU". ^UgI LfH-u ^1 SjUI jAj <j^J| j 



LbJI 



2S +30 2 - 



2H 7 0 



->2H 2 S0 4 



Thiobacillus thiooxidnnLs 



2S + 2N0 3 



2H ? o 



Thiobacillus denilrificants 



->2H 2 S0 4 +N 2 



Chlo rob a c te ri ace ae& Thio rhod aceae 



H 2 S 4- C0 2 



S0 4 



SO4 g > FS + H 2 



Dcsli I fov i brio desu I I'u ricnns 



Fe ++ +H 2 0 



Ot^jjJj^ JI till Jjj^I" £sUJI 



Gal 1 [one 1 la orchraceae 



-> Fe +++ +H 2 



NH 4 + 0 2 



-> N0 2 + 2H 2 



5UI r-U*JlS^L <5UJt 



Nitromonas 



2N0 2 +0 2 - 



->2N0 3 



Nilrobacter 



C0 2 



Methanobacillus 



4H 2 + C0 2 - 



->CH 4 + 2H 2 0 



(Symbiosis) 
N2 > NH 3 



Rhizobium meliloti 



tut J_il — S3 

(nonsymbiotic) 
N 2 — > NH 3 



AzotobacEer chrooccum 



Aspergillus niger 



SirepLoyces coelicola 



Sj^j ol^L£ ^j : uJL^Oxll »i 

SljJi * Lj^UJJ aJ_jJC jl 4 jU II 

*^AJ! Jj^j J VI j__a^V f 4j.iAlJI 4^1 1 Jj 

Jlo t-*j%J\ <^Mj_iJ1 ^L^J!j *LUj 

fUjrfXj jVJJLMlLjJIj O^jJLiJIj jji^Ujlj! 

/jj_5£j L^jI j I U j fi 5 1 jjuLj JLjyvL aj a j 

jj ■ A~t Jl SjLgj 

, jjjVIj j-i^Vb 



ajbj j J*lx l^JiLi ii^iUJl plj^Vl 

jl C <JjiUlj 4 >J Ij -> J j — 1 1 J 

4j .A-llj >_Ij1 ljJI Xflj 4j_U_l! ^Jjb (j I 4 jl 

aj}U llA r Laj^lLJI ^AjljiJI y^llaJL 

1 mdzJI 4 > _aJ I ol i_i^a (^LiitaJj J I *j 3 I 

j AS ^i!l 4-jj ,oaJ1 jIjaM l^LliL 

S AQ* <i c- Ij^o a, 4_u LiJ J ij^jj J*^ iSi 

I IjljjO 



, jl jazJ\ ^IjJi .k^jt : CiLlIj^I 

<_J| — aJaJ! jj. ^jfcll-kjj 1 aJ—sJj 4 bli. olj 

1 jj 1 A^ t Ij SjLj) Jj: L_£j! jj-^-I ^ 

Ja_Li_il — aj Lfl-al [j] jjo 4j jrtJJ I j * > a| 

(J 1 11 1 jl j^JkJ ol julijuj uljLil j^ L^_j 
JjG L^jl Lo£ i i_m_ikjl 4j ^| .-. U , A ^ 

jjijDi j oUjVl <^ ^ ill jj ill JU£I 
u^h c> 3 — >p\ j 

jl^oJ! cs^^i oUil^JI 
LjjtGSjJI oU^JLLjj c^L^jyUJIj 4 >k ,\\\ 



j — l^i L£ . iLiSU ill j^LAiiJ 
Aji^La Jl <iL_4-il * L^L^. JL^j L^ljljil 
^1 tfjLW cL^KJIJ^ ol^UJi 

^IjjuaJlj ^U^iVL 4_^UJ\ ^1 j^VI i> 

jjjjl JUil i^l^V JUII II* jj , c.UiJi j 



1 /jlj^jjjl 



jj^o y^i^ sj C»l — "^jaJLIS j 5] Jl at! 1 .A >1 




Cj\ — ij liill l^j4s-J CjI — 9_ij_l^JI 

JAjJI j ^ i lttJ-mJ Lfjjl Ij—ulj^ jj-O j . i y\ ^-^ II 
II J ^jAa^JI Ja^uj II J) 4 I j 0 m y 

J > I- ^ ^. Jl J I AJJ |^ t jjllijji L^JI 

OL^L^JI J ^a" jjlll ^jj^uksJI 4_Jj^J! jl JyC 

j Sj_LJlI jI jil Jj^" j LoU tjjj 

L^_i! LaS E jj bJ " Jl j ^jj A jJlj ^ j a HI jJm_^ 

. JLjJl Jl=Jj J hi'i u _lil c^l jSlaJI 

jxS. I AjjJ ^ ill 11 I qjjj 

. jinAJI jjL^I] Sji^^i 
LjL^L^ ^j : CumuU^JuIISVI -V 
CjS 1 jiaill ^ ~ ^LLl^ l^J <_Li5j 

I t j. -V-f- 6j— J^-l T^Jl (j J fijj J I l y^J^illj 

i LjJ ol ► jlaiJij I l ju^jjl 4 *jl a a ^JJlII 

HaaJl jj < ijljJl j JJjJI jj_G JJjJ 
L jGiJl Ljij J^l jr^aJI j i ujyi LfiJjLEj <L^uiLkil 

a - LajIj_c1 jl m^'il oLjjU^II j 

, I 1 JjLhj j cjL-tj Uiilj L_i ill cj I .tr B 
jj LLuJIj Jl — j j II jl ji\ at J^j 

^1 jljil ^> L^J^J JjlLiJIj fJ- ^J Ij 

^ j ^ 4j^JI j Oj mjl — a jij"^ *J \ J j—^-j Jjio 

4! j— * Jl 4— » j aAjJI' jl jil JlKI 4 UCil 



ij_l_lj IjJjjS-a ClMMJuijL-fi^ljJ^ ^1 

\$*\\ * > Ij— I - <->j 1 -1 . 1 1 out 
1 ■ ^ ^ LiillAj , L^uLil iJ^UiJl j j % j j 

I j Yn ft 1 C j. > j j \ j La J. t A J^V ^/ 1 oV^Luur ^jjj ^jjiiJLi 
1 L> J-Lj J <J^3Lfl 4. 1 ^5jjU tJ JcUJ3 ^jl 

Lj^j-^-s iuU: ( £j| ... ^j-A! ^L^l^ 

r-J-^xj iii 1,-v i ^Ij-LI aL ajlj-^i. 4 — ijJ 

j_^jni^l oUuljJi t J J 3 A J J^>lJ Laj^Lo Us**uj 

Jlj - Jl J jit dh J ,kn ^j s ^111 



oL-ij^l jlki^ JJj_ij (K) ^j^uLij^_Jlj 

wim^ dljj 4 Jj^Ja^ J[ ot^l 

L^-tSjj 4 1 jUI ajlj^j 1 1 jGfLJI jjIjj 

jljilj <±*&j L^aljSj ^iLijjJ^I 



_^l 



^ill ^j-^VI <LJjJ1 oL£l_£Jtj L^k^JI 

4_^LJ=JJ jlj—a^ <j j jljll *J ^" uy 

j^ol laJI JLt o L_j LljJ I LjjjiiLjj ^ I d Sa a i 

4 ilcj i (j^jkjj^jjJI 4 .^.1 4_ijlj ij! 

j ..AmI I jl ^il 4-51 tiil ^0 * <r.H 

jju oLj-l-iil ^ : Obj-kkill -t 

( <j yUJ A ' ./'til j 4_laaVI Lj jC6LJ1 

(J _ - « l iaJI j_^l^lll J-ijJa ^ L_^[ jil^3j 

V j^S. i-^ 1 I ' K j| 7, ^ll II j| 



Cj\ ( j^ijeVi ) 1 d\*i a^jLi-aJi pij^yj 

jij^ Idj 4\>^U! J oLJkll^JI ^ a jy£ Lljx.1 
j I jj. I jLt LSi 4 uuoL 



, Uj^U ^j^Lll <IUJL UjI^ L^jdl 
^ ^L^Vl ^1 o^L^ 1 ^ ^ ^J^- 1 

jl j^> Jl 4_ij J jil JLJ J 4-^^JI 



(j-o (Mycorrhizii) IjJ jj^jlil jLj jjm 
, ^1 jjJI JUal t) oLj-LiJ! £lj-Jl ^1 

jjJi jLc J Laic VI < j^Laj 



ja« 11 1 I ^ j aj Oj OJ ^ t 4 — L>j Ki 

^ jl a j^iL^-a iijj_Lj 4_jjIAjiJI ^tmsL^jJI 

( 4_l^JI ^ jx^J nil |jA5U <jljl LJjjJa 

4_BL-ULj JUl—ill j j_Lijl oLiill j_^j 

4_i^Al JJ <iL-il j . aj-^lJ 4j>jbUl 4jj^jJI 

j_^JI jl jil JA^ j oL. ij— kill 

4jL£jftl ^jlj L^Li r 4jjlii. y^aLuJ jJ^a^Sj 
jl f <j ^JU 1 iUH oi j n-JI t> J (_$/S 

Jjs. ^ a 1 <>' L^la 5j 'niil isjjillj ^IjjVI jl 
1 jSL^klli Jfj-^ ^ ^ jt> L-jIji 

^ ^ Cjlj dl-Liii 4 JJ^O 4 I yUl iSil I I I 

* ^ jaJI J ftLil ^_»1 — i-uu^l JsusJ ^1 





j tJ Mai l L^jI Cij-s pya-tAll 

Jl* (j^t^-a^ J 4. u ji.U 

I^jIjj^mjjJ 1 1 j Jjjjj_LijJI 

(\) JjjlJI ej 

11 L-vcJI ol^L^J! 



ol-jj" ^ a <jjs (joiaklll jJJ <^11 ±Jij^]\ 
t>- L*^ ^1 ^Lj^kaJl J 6La11 d_t 
J I (DecomposiLion) l^L Ul 3-j^>L 

JIj^j ^LJI jtp ^ /V o JL^ £|i 
Q^-i^-U <LbLaJI 4 ,1 jljll <> _ a / £ • 
SjLi ^ ^ roJ I wi aL* J (Filterable) 

4_i_LuaJ1 jl ji! , <_» j .Af ^ 

CjLLsLIjJI j CjIjLlaJIj obljj^Jl fta <iJiLj 

oi—ij^ 6jLtj . ^LuSli 4 afcjj 

Jl 3 — il — l^I e^^VIj C^jjj jo Hj 
< 4f^=Jlj jj^i^M^illj ojj^JI JJU tj^L) 

4 — <-u_ljjJ1 £Xo\ -\\\ J^ likj CjLjj^il 6 J * j 
^i^r^l eUo j Sj^jll <j^uijjl j^aLxU 



J"-oJl ft I LA La . l^j ^-j 

dJj Jl 4_fiL*l . ^ ,^|1 

^^■■L ■ * 4 ^jjp J j aJl L j-CISo fk '"1 j L 6j 3^ 

i> t^^' t'^' ^L_^l ^ j^L £ ' - j! 

t>j\ — y^c CjLAMUI 6 j_A JjG j rl > ^">< Ji 

i * i L. l! Af. cLij ! 4 IV j L<tJ I I 

*>1 ^ ^ 6JJ ^Ljll 

^ ^<*^ll ^r-tiJI 

— tb La j j^.j_Jj 



| ijilLgll ajueli Q^ajJl /a | 

JULIl 

3 i K jl SiM^j CaL— uAsLiil .\ 
CjL- J jVIj Lj jrOSJt Jia (Protista) 
. i_tU^uiij CiU jl^AJij 

^Ijn-jSj jjjj — 11 oIjL-u Y 

Ol J < ii^l j (Ferns) ^j^uJI 

£tl jljJjjUIj (Mosses) 4 

. (Liveworts)^U^if 

CiLjjL^MII Jii CxVAj -ta r 

. CjUjUhJIj 




{Indicator - organism) 
^LJLl * 
^" iin.ll oUiLSJL 



M 


yJUJl 




A scar is spp. + Enterohius spp- 


■j i ■. i s U jj^ji^. II 


Bacillus Einthmcis 


^L^yijivyai 


Bruce Ihi spp. 




Entamoeba histolytica 




Le piospi ra ice te roh aemorrh ag i ae 




Mycobacterium tuberculosis 




Salmonella paratyphi 




Salmonella typhi 




Salmonella spp. 




Schistosoma spp. 


■I l [ . , ..[ l ll !■ jlVi . .i _tl1 


Shigella spp. 




Taenia spp. 


I^jSJI 


Vibrio cholerae 




Polio Virus. Hepatitis Virus 







jl^jil J^^^J p "lj 4 .jlti]! cLll [Jf-ljh la 

4 7. m'tlj aj^L-koji CjljL-C. J J <jj >Aa 11 

<Jj> t> W^bl (Tissue) 

CiL-jJUxJl ^Li JI <il iol i Ifl ij mjjj 



1A1 Hjil ^ji! ^jj (j 

< ^ ojIj UKj , (BOD) ^ j jrvlh, 

* j^ll a_tj d ^ . a ■* i j jjjjii ^JI^i 

llLL aii i u ^ r 1 i Jfc&i til I 

. LOLL i=^uJilj <_iil^o ^Ijli JI 4_£ljJI j 

<-J>P *LU ^ Ja51 <a^..j^l uili jV lj.. j 
> (Gravity Settling) 

jrjl^l j (Binary fission)jlU iTmVI 

itj jIJI ^jj L ^ (Sexual mode) 

^1 | ^ j ItU ^ LaS , {Budding) 

IA±j cjL^V U JI i.^tVl 

. ^l,„ll f ll^l 

La^ J^! j-o ^ij L^p^JI 
j^J^ J^- ( ' ) J^- ,i f C^>* 

J buui aj * ^ \ 

: (Lag phase) 
^j^LJi c*ijJI Cj^ *J — ^ 
I 1^1 ^ I ^JitJ 



iiLJLl 4Jso£. jJha < ^°^ {r 1- ^ 3^>^ J^ 

jj^St ^li JI . At I) ^^jlll Sj-^V 

(TOD) 

4 ja< ^L-iiJ VI 13-^ * 

6LJLI J ^j^JaJtJI llil JuJj^ J ^J^iULlj 

. (BOD) 

jj^jl l5 > 3 > jl XJtll Ij-Jb J^ i. jj^J 

P L^vi j^ t> ^^udi <> ? >,<vi 

II SjLJJ < i j_LaJlj 



^ H ^i^l t>\ ^ J (BOD) 

^b ^ ll r,><iMJi Jj^iil JjSjUl J^ilJ 

J1^ V 11 ^ 11 iL ^ s ^3 (BOD) j^llj 

i^Lj^ uiiULat J!iLL ^ y-iiJI y^l 
j^AaJI ji jJLI 4 j 4jj_j^J1 ^UUjJI 

t izm f I ojuji pi^ ji^ij iLiui 



JI 



























I 


#/ 








^ / 























^J^^l al clJj JI 4 — if 

^ < JjJ3 ol — Ji ur^- 

jl^ilj ^IjjJi ij^iL=JI Cjljf^l Jlo 

S JL_jb j i i^U_^Ji oliiilLlj <Jjliill 

aLil <_j j .A* 11 ^ 1 I Jj, O^jLjjs^I 

_ : JjLo I jj a J>1 ^ i^ll k_flj-^iJI 

(BOD) ^APJ'J 

^j^kJLJ J_C u^AOJl ^fi jr«£=JI il^o 1 

u_iljJkl^l <d v'^' i>> i^Sfl 

o^LtUalU j! Ji i-il ^1 <J 4_^ijJ! 

^Al l i_ ili-Jt" ^^Ii.^1 ^-1 ^ L2kJl^£ 4 Lll '"^ II 

jl^JLI aj_uj^V 4jjjj«-cJi |^ ..X *jl *L_i^ 

jj^i ^jIbju^ ^ (BOD) <5jj^JIj 

J_iii a.j.ui,ll tjljil (j> -y i ii^ VI 

6J_4 ^AilaSj i 4-jj iri*JI jlj^JJ aJ — lu£V1 
4 nr ^Ul J-t ( j j^J-a ) j 4«&M 

^L-LfijUl ^y^£)£\ Cjl—iikli ^JuG 

^J^l ft L« oUlUi* (COD) ^iy^JI 6 Li 

j J 4jj ■ II jljll L .*i^ V 

^Loj! j^ ( i ^_U) <v^^ 

(TOC) J^ 1 
jL.ii-^yi l j_A — ^"i »ii 

6j 4_ jj irit II jljll ^Liii 



^jjvAJ! 4-pij_iJi l^so iflLi>j # 



(Suspended - culture systems) 

4\\ Af ^ In 'ill i Ju4 j oLiUjJl j^-iIj! ^jJ>J 

^i^eJI ^jiJI al C" 1 ^ (3 *( Y) J^-^ 

j ^j^JiC jlj*a J^t <_jj!aJLl LJ j\ ^JUil 

jlj^a Jl 4j jwA»J I ji^il JUj-aJL ^IjiJI 
£j ■n'sVt 4. -J.oJ:j4— a. LS" j U^**M 




l^jLiA (jj ^ aJjAi. LtjLi. * l * J 4_i^jjju~JI 
. jP^^jJI f-LLJ OLk Ci Liial^ J 

I O-Sj) !l (Jf*jl3j ij £-jl J-JI 1 ^ * 1 CjLjJj&jiJI 



: (L. growth phase) jjL£L!) <il^ ^ - Y 

^1 — tuij^Lj LgJljUk ^ L_jyy£jJ! a^j 



_: JLHI ^^iil 



w9 jv3 oLw 



4> 




d_l3 j ,j ^1 <"ilj 

: (Stationary phase) CiUUI **L±ja _T 

: (L, death phase) d^ll 4— bkj4 1 

J^j <^J* uA» ^jj^l ^ J^LL 

^3^Lh ^IjJlII jj LfAjftl J^l 



. ^ba; ciUi^yi ^ (r) j^i, < 



Jl l^ljujfl J^U 



(Ponds and Lagoons) 

^ -> boll i*_S jrvoJI &l Mi £_U3J ^0_> 4 !«N i 

J Li >U1 I d iVr. I t oLlLuJ 4_kil^ SyLaJ LgL_ki 

d^JI o c (Lagoons) s vri ...LI 

JL^j ^LlITv ,„U ^1 cUij <( Ponds) 

tjJj la l> 7> m'sVi l| jH 

^O j £t kiyj . Q lcI LL_uaVl 



< I J aAjJI jl ^i! JiL^J j=kl> J ^ mil 



JX. jlj « 

^Iffllsll pfcJfIS aJ 

£C_juujJbl I Oil 



! 

.5 



> 



. 6 ^tJl^ji ij 



.(i) f (Filter media) ^> 
(Slime Layer) <L> j„> tJ I ^ulysiJl — i3 

aL_i^ J JM ^Jl j S^j^jll 4 — ^ j . . A jJI 




! ttt 



jjtii j jjOJ ^_AJ r _^Jjjl dil ^j-^ 

, c^^VI 

j 

JaI d — — ^! 

^231 4jj-uojJI jljil tjLi 
f%l 



I 



j loA^. 0yiL_> Ji ciJj 1 ^flip 

L jliJL! ^ ^ ^Xi ^Ll £ JJ V La £jU^j 

JI ajniJ-oj bJjI^ Lj^LL JlX ^ ^jJl 

J! LyjJ\ t >-4 j-f>£ 

U1 - j^J! t3 oL-^lUI t> 

clJj-^j ^Jl^il j ^_»^iUi 
Jiu iiiijJI tLiV jj^X* j- ^ "^ c5 j ^' 

^.Ij^jjJ ^1 ^Jj Hj <* ijJ 

. AjLuiJi j-^sLlaJi J^ijj 

(Attached-Growth Treatment 
systems) 



-^il ^Jj^-ll J J— It . rtt I I 

a^j^L: ^ ^jJl (Trickling Filler) k>VnlL 



*^iijij f> ijai_rA 




<-jjLj (^jlsJIj Ixxjj^UIj <_i 

f0ol>ftVl t>i o-jjjJL ^1 j II _.l 



o-^^' f^JJ j — ^ tpJ^ 



JLiiii <> Uj^l JSVI j^s o^xJlj ^l 
Jl* ^L^)U ^Ij^VI oUuiJi j-o jjojiJI 



^CJ t A LiJI I I^UJI J^lj uJ 1 jl 

Jx jOJj r 4^1 lan^Vlj L^UJI J^LIj 

V! 

aJj^il Ca^JL Ipjjj C^J * jw^J-L 

JUJI ^^JJ La^ plj uiJ *S"i AC 

^IjjJI ^oUjJJ oL^Kll jrH^i 
iaJ ^1 La L^Li I jj j , A VI < ^ij Jl* 

< fij-f^J j <— A jlj_tl J[ J—2^j 

e^-lj <^ yC£o 4\_iLL JJ j. Jx JJalU j 
Ijj oLcl — ^j-mj jjiii iji I j ^jJjj « ^ t^aj 

' 4jja11 l_* 1 j1 4_-qjlLVI jl—ii y^Lt 



hi l"i ^ ^f-lj — i iSj—i JMAj jLtaJyuuJI 
pijJLil jl — lu5 o^j (j5 jj) <^>i II 

pl-J=LlV JjJaJt LAllSMi ala VunU 

1 ^ 1 tn^j yi S jAj^ 4_kJLi5 ^3jL^ i ni\j^JI 



ol — 3 1 — Ail jL^j t IjfJlj ^t_i^;jt — l 

(_jL^_a Jjj L_Lol r,|-^ I JLij ol— j'j LaJl J 

wi^J — Li jjl j^ ft A J l_Sj, rLj , I t > j a" 

JLJJjaJI JL^^j^^VI 



i^JI x-ajl^li ^\ — . djUil ^jL^ Jia 
t5 3JI (Nicholas Appert) Ci^jI V^^J 

.liiJL iiiiiAVi 0^! Ji J-^j^ 1 

f «< 'll^ nrJJ <Hi ^K^l ^jLa Ijl <Ljia fljj 

ai^j y^xxi: J| J^uaj lb Vj Ll^ 

(Louis Pasteur) ^GjaiL ^^jjjJ ^o^iil 
tliiJI J\ Mi"t<l JjLp. i iji Li y^i: jl 

<j! J— 3j ( aJ^>^ll ^^ajiJLj L^jjJj 

. >.rJL 1 j j If & LAlJI 
^LaiJl L^jjjur J ft mm (^^jJlj j^Lj— t^sJIj 



& 





I 



- J_^J j\ Jjy a K ^-j> J^i^ I jl 

J mill dUjliLa - T 

ijji i jl juuiJI (j^ii^Cri I j >^ jh^JaTi cjjJ 

- Lj^J-Ui^ — lajJI uJJj OJ 1 I ^iaJjAJl J j uisll 



. L^J^Cl-uu jl CjLj^LlL tijjlfl flit JjLij 

JjL: ^ ^tj&H pm i a ll OJaj Jij 
oL^JLLfi jl (Mushroom) ^Ij iJl 

iJLsujj^! ^Ij i\ l Jj-a wj ^Jjlj 

, olj^r^JiJIj 

* * * 



. ^1 ixll jl.ii.iaJ1 oLoMc ^ 

ij 4j ^yxiL^VI » jtUl ( J ) 

pi 1 * ■■■ a ^jj^j^LsJ.1 kTj ^^jJjJI 

jjja ^lilJH < i^LJI jLaUU ii^j U dij 
J Uijj J^b II (jj — Ul j jyH 

U J_Jj : p 1 '^-^^ ov^-^l (t-j) 

^ J J 1 ft.* 5j tj-^ tjj — 4jJJ Juu^^j 

. (Rancidily ). pjjlitj 



^1 LjcVi * <_xj^j.i AJ4J ^L^y^ 



Cil 11 ' it A ^jA J I J_lJI| P ^JjJjJJ IjJ 

1 mj I s a s j, al ( 1 1 il^ II & > mj II 1 



JULVI ^Jk^ ^jJil aUil 



oLJkXe 4 li ji JJjV jl $UU jjjjJ 

f-ljhgJl l) ^ 5 1* a lj-^P LoLc ^ a i^-i > 
JLilLj ^jVl J-t Ujaj t> 

A_1jLJJI LI ^jVI ^ wl ^LaJl J-J^i 

4_i ul j-^=JI j\ ol 4Uft< 

JUG u 1 lt^' ^ly^Jl Cj*J ' iJ-^^il^ 
. ^LjJUIaillwbjjSJI 



^1 WJ 13 



jl — uii — £j!I — 111 I 0^ tp^t 



I4J ^Ijl 6jU J^i 1 ^IjJI jrJu ( I ) 
. ^IjJJ! jll^iJI oUMt 0- i^l ^1 



CjI Li^U 



4j LlA^ 



. ^1 



.ill 



* i ■■■ilL *jL^ tjj^ 



4 LJiL^j J^_lJ j p /if 

0 L_aLfl_i.J ^IklAAJ L_i_JLi.lL jJJLjIi 

< <jjj-J' ij - dL_*[ , ^_JI 

^ i-* jIj)5U* o_4_-_-*Jl j JU 
,%IJ 

- c^UJI j ^VT , J - ^1 At 

j ^V! f ^Lk* — 6_ Jl — 



Jill oLLLJI^ J^lj ^^Ul ^Vlj f^-ill 
. L>JI cjLiVI L^Vj Qj U-U-j 



i_Um*VIj ,L___JIj f j_-_JJI _.UL^ Jmo-^j 



jqL t !j___JI __l U...Hj ■ rJ ___JJI 
_d!j ^ _Jtj *lj^___i__JI oLLUI 



E_L_.Yt-A 



. <j_^___JI <iU__Jl dL) j j Uj villj 
Lpl h V Wij ^jJI jl jL___j| oL_.iL_. I 

Ciljj^a J--.lj <jl___a_3juij t_Ml_Jlj tn < 
. %_jLJU_a J___t J_c ^ ^JU 

JjUG SjL_i_I ^ JJ__Jl«_o 
6 1 — S j * <^L_J1 ^lLm _U j 



. l^___l_ > _lj 4 [-.j Ml jJ! L^c^/lj ^IliJ! ^____Jl ^! j^l t 



JtG <jjj_>_1jj L_J lUJi. JjL_J <-^- .VJJ 



6jLt jri_L^! ^.yJlj . 4_J ^Ij^iV! 



5IJAJI 



'•7 



4: 



(^^L_t___JJ I A rr. II „ \ 



^.L_ji Jpljjjl iji: jjL..^ j_=_i _^ 
Cnj^UI Jl L_a_jIj_^1 J_____; t < _v....,.>LUl 



pi 




- U>u rjSUlj ^IjJUI ^u^UI Ojjju ctLtilui 9 



1 ^^kilj^^LUI 




Agaricaceae a Infill j) L pJl Obj-baJJ ^-ijj , LjSlaJI im « ^jjJaU » ^Ij-JUI j^ac 
J} k£j-^ J— aj jljW OJ— «-i jj-i Oll^ * ^3_4J J*aJjd ia^-4i * A^dJjL-jJi OUjlaili 4_«jQJI 

jij ^ij5jJJ ^LL^jl ^l^_jfj * >V y>J\ j jJj JSolJ LJUj£dLuJ1 /Xj ^aL^uJt ^I^Of! J 1>a >H 



J_£ Jj . L JdJLI * - all Jl ~ ^-- ij 

jUiaJI 



Amanita Vein a ; Amanita phaNaidcs Jla 




*LJl 

Lentinus edodesa cLul—i » £j li! L_^_La 



J^. ^ jJ! (Agaricus bisporus) ^jljjUl 



O^fJ Lac tarrus sp. j Rassula sp. 



. Lib iij^ua 
^1 oGo^lii! J frU.U iJjf^u ^jj 




jl o^ll Jx ^Oillll Jl Amanita muscaria 



ilajll ^iA j <1uJI jj £ ^iL* _£jJl <iJLx, 

Jljll Lajj U Jl V ^ 

jjl — iill 3U 

jju ^Ul ^^imUl LJ^ JL^Jj { u^vi ) 
Zjj^i t (Y) Jli « ^l^jl J^b 



Ijj^ <—z±jJ £\Jl1J JJ ^ 

Vlj JiVI J^^I^6jl f ° V Jl ,U_ ^ i 1 

SjU — * ^jUs ^W 1 




O^jj-a C^^jvi Jjjijsj 
jL_£Lil! l[ a j 4 4, 1^ j 

-:^l,> 
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wlj-iJt 



<a1a£. iljj 1 LmJIjII JljjSaI! 4ju=JI 

a j — a ^ : JjVl^^J ( 1 ) 



l^j r jJUJl ^> 45^L! ^Ll^j 



^ J^L ^pi^Jl Jl^JI LLii dJj 



J Ml *Lj — u j h^j _ \ 

^^ll ^ ^jji ( ) 

4!LijJl fijL* igj^lj r ol Till LlIjJJ j > ..." 11 ■ 




* t 1 ^ 1 J^ ,J Ci...ja^JI Aluu (Y) j&£ < 



* y I ^xjl jjiit jajJ ^U-Vl CiLj^I ( \ ) JSJl 1 



£f_4^iiiJlj^>UJI 




US c f ° W Jl a Sjl^JI 



ji J^i j . I — i£.^a_uj1 oljt—a O^IjjI ^jrOji s 

Jj > isa 1 1 gliil Jlj UK Jl SjLlVI 

< i)j — ""^ U 4 

■ iSJ^h 
^1 4 _£jL^kj t Ci_uG ^ j L luidSaM 

^ z^jy ^j^J! 
* ^ 0 V J|f *Y Cr^U 




JjiJI ^ja-ij-^j j5 (_£J-J1 ^jJl 

* Jl ^ O-MJJ— JU4^J1 JlkjLiJj j^^- 3 -^ 

J| LJL^jVL ^-Jjjlilj JiUI 

Y \ Jj Vf c& U CJ i^L^ UU: 

<LijJ\k i^Vi < * ^fJl ^ UjlAj ^ inli 

i j j ^Ul t ^y^JI j ■> Hj (Peat moss) 



a^Lj^Li 3 j^j Jib jkill jjij 



c i -.^vejL^ji jj, r r,r° Jl y,i> 

*iL_Jj Jl *L_kiJl 

^4 ' 1 1 1! LiJI qL-jj *s^i ^jfli" ._>^ j 

^ jaj j i lj-ujjjuaSJI q U hi Jlc. ^LLjjLi 
^ j kill Ij^u pU^UxJI J jjl=J! 61-^1 
I — j j II Ji-i. j j — a_^J! 



qj^Lji ^ Uj^j Y\ Jl \ A ojij ^LjI o JJ 

< ijj -l 3 ^-^ ^T^^fJ ■ ^ *J f ^ Y Jl 



(r) ji^ • 

^Jlj jJaiJI jjJ-j jy ; u^au ^ 
^■..>f. vijl ij_LiJ ^ j, — IsxflJI J j— i-ll A— aaIIj 



^uoUl j\ S t .Till jl fijoJI J-c t-jlj-i-ll 

t> /Y JjL-SJLJ ^—JJ^lJI J^JI ^J>^ 

L 

4_ 



f ° YY 



-uj ^c£JI 

.111 Ljj-LjJI 

jjjj <Gli ^j^kiJ! JjaJI j-^> O^lj 1 
^ J-jj3V 6jju I 1) Ui »rt ^ OjV 

. j>ji jn ^jLiu jj j j . r ° n 



complete ■ nedinm ^Li J-wjj _ \ * 

. jl^Vio^L^&Jl 
columella julii _ \ \ 

. .l.L^kAJ! J^jj iiljlj y^L^O tfjj^ J 

Oram negative ^Ij.sJI *ulluj Li^GSj m \ Y 

l ,-J><n L^>^ L^llia! , 
Gram Positive f 'j^J' 4 %^ ^ LjCiSj _ \ J* 

hosier's stain ^Luj^S (j^ia - ^ i 



V^jiU,^ ^^^aii^jLJo^s ^loLjJ^l^ 



^^SjAI 3^1! U**$ \Jx f t JLi 
kurthia ^Uiij^JI _ ^ 1 



lactobacillus d\\[\ \ _ \ y 



. ( L acidophil us! t j_^^JI <iJilj (L.casei) 

serratia &±i\ j^-oJI _ ^ A 



coccobacillus 5 



coccus 5jj _ Y 

^ J^i VJ Lij^GSL J£ 

cofactor Jabdl a la3 _ V 

colicins ^>-moi^Sjf _ J 

col i forms CjUjjJjJJI . 0 

^jUlj ^Ij^Ji iJUu L^a^Jl jt SjU jlkj ^Jk^ 

colon bacillus y jJjLII d uor _ 1 
colony Sjflt"nnn _ V 

commensalism jaxLbli _ A 



^ La^b ^1 jj^^ Vj jji^i.M^ V s 1 5j— s*.lj <lu J ^AaJI 

common cold flSjJI _ ^ 

tL^iijl ^jj--£ij *_jU^iJV <->j"/> jL_^ 
Jlo SjjX-c. oL^j^iJ cl .ii^i.'ij . Ljr iJVl ^jj-Li! d_LLU ^LUJLI 
ol_^j^iJtj (coronaviruses) ^ j ? bJ) ^L-Lij^Ul 
, IjLlI^Ij tfjic ^l^cVI ^K^Jl jajj h (rhinoviruses) 

W->J 1 £^ oJ J ^-^'j ^ tljJi l _ r SLLLi jij 



.(V) r(v_j) JLm*!^ I+IAJ 

an mVi 

.i 

.«(T) J£i^.( v ) 





uijjis (^i tPi - ^* J j laj J I 




.iyj j^ii mil i.^ 

j^^jl Ji — JiJi 
J^jj> ^ 



.(T)js2u 



^V) JSL4 -JjfJI 



.^jJJl Jj^mjI jjj - t 
(^J-> JJJ L^f^^^ - ^" 

.(^j)CAijti-V 
u>-W Jj-^VI Jj^JL-? WUij 

(j^jajj uaij oLAii cf^! ^3 



^ 0> 4 1 


s 








jit ^UJI jjjJI »\i\T o^j 





JaIAj . cjI— ij_JJl oLLaJi <^oJi] ^jjVl 
jljjl Juc cJliJIj ^pLUi «u5>^ g> V L£JI 

l>-° vjW^* oL_LLiiJI 

, ^U^jlll j 4 flU 1,1 LuaLiJI d *KI I J j Lib 



L 



■ W^ 1 j 1 



^jLlj 0^1 L ^ <_iL^Jl Jlli . _a V£ \ Y 

^3 <Gl_ij?L&j JV1 _i^UJl ^kUaj JUL 

J7I ^UJJ j^UI jIAjIj ^LLLVI <^ 

jjVi v uji . ^ ,t,ii 



, ^jUUI , <*^1 ^1 j^^L v Lli! 



jij , ^^aijJl o^-iJl ^JL^ jLj 1 ^ 

JLc ri 1 )?! j < 5jUI ^LJ 




£jj jjuuJI <*;UgJull 41141 J 



CjI ^=>Lsw^ ijL-Ji j Aj dill 



tiilll ^juuLij ojUI JUJLl Ioa j ^ i^LU I 

Y 0 J| Y f [>j 1 a S >AJ1 j jj^juui 

V LUI j-,^^ fLc ^kSl 

j^IiS jJI *Lij— Lagj jviJI ^ji d^aMi 

J^ j^SjJIj OiJJI J_^i 
4 bauM*li ytSSI ^jlij i jj-ijjJI iHfl^rt 

L^j_i-Q ^ \ ,1 Alj-o SX-C ,J_c j il-s "^'1j ,^-1 jjJI 
41U11 J ^JLbJl : JUL! JU^ui J_n 
f *4 uC-ljjJI 4 jjJjJij plj-% i,o1l r 4 >JaJ wJ] 



tjJ ^ r 

^jjjuJlj Ci^JI < ^ U M j L^kiJI al^ 1 1 
*J1 ^ I! J ^Ij =^JI JL^ J 

oLjLjJI t (^Ljj — II jL ja^V ^yjL^o^—llj 
JI^jj ^j—s ol jLjUI f i _ s _tl u >ll j 



^jh^xj Jl ^liLijI 4—5LJI Cjj^jJ <jJ^lLJi^1 

^^^^Jl^VI <jLUL oiTs ^iJI ^-LaAljil 

^jjJI <__jj2iLJ1 l!»1 l_uSJjJI (^J_JU W \ " ^ 1 1 



^1 ^ 4 r^"\iij ^ j iiii j — — «ji xi£ 

4 > ^ \c_ jl jjl SjLt ^L£J1j \ 
*l_ LLJl <j ^ ^jLiJLI *j ^ oj— cl 

Y£_YY(j^ SJUJI J ^Lj^JLj 



...... . 



84 " J J > 




•I t #• 



1 



! AfJ L^-flJaj — II J-^ai > , 4 MJftUlj 

J <j^nji j-^j i^d^ J ^i^ji juai 

iojMJI <^iaJI t£^Ul -j'^U fgi **JI 

J^lj_£i ^ dLlj j^hj 
4 — j .oa 4_^>a — ^ (J Lr lSlllj ^-aLJI 

JjJ_U 4__ia_uj t 0 La*S 4_jyLjG 
1 J-A Li-Li. 1 IaILo < ijjixiil * tfcjU fafflJl 



^ 3^ j^aUil ^^L-tuVl pJLaJI ^ ^iSillj ^j-^ixJI *Ji^Ut 
uLu^ Jx *Li ^jLjJI UUAaJI ^ Jx j^LaJI Q j ffialaatl ^LuAl 
i <Lx1^$ji <i? jjiM j*J*JI x^i Jx JjIjV! QflU^ul (j^>j^ LJwi^J j^j^-JI 

JjjJf (J ojjfi Ci_flj ^J-^ jjjjuIj CulS CiUJ^a jit P-Ulc J^ixi Jx jlil ilj^u 



w — aIxJ! alJi ^liV ml uj 



- ^^-cJjfcJI ^aiUlj 4 j Will 
. (jLuujVI Si*. 4jIH1Ij < : ^UJ! iijjJll 

^jl folfl^l j aJ! JX. 4 \jj ...tU 



JJ- 



. i I jU! <LL*_fl Jx, ^ ^jJI ^JiU.Vl 

jj-^jJI ^U^J! IX^ ^Jl xJJ 

^iajij ^J*ji ciJUdi j ^uai 

• 4ji^J1 wjLiUI 

r j^uij pi ^yi s jijji 



, 4 i ^> i ^ ■> j L I 4 1 \ 53 1 jL 

<-A^^rtJ SjJiwo £r°^ ^-t-aj 9 

CjI iJj a j|j ^1 JajJI # 

i (j-^JI W-KvjJ I ^JJ-^ j ^AJjLjlUj 
4_Su&^Luj[ ^Iji ^ j4 1 I Ultj (J ^jLgJI # 

■ LT^U LT^' O^J^L? 

LUUI JjLJIi UjMLl J^U^jJ! 

_: <JLUi 

. r iu^i j ^auij ^4*11 o^n 

^^llJlj ( _ sJ akJl ill ^ • 

. i^a II t_a ^ 

. (jA ^,1 mil 

p.^dJ <_J£Jl .-.U1 ir....vi # 

J-e=J I ^ 

— UJJ 1 — ^L^j oUiilj ^j^l 



^ jEJJ izJLuJI gy^JI V L£ 1^]^ 

4 ^ n i U 3 uLojio i j A 4j * 4__i1jJjsl1J| 



(j — 

<_uJ*JI 



,.L 



1 1 Sfc 



4 *ulj_oj 4 ^ ■ <s ^ ' i ■ I ■,-_■ ! 

^ — *Sul J*aJI I y^ij . j 

4_^iL^Vl Q< t> 4 U L m 

. /call 

Cjl AAi-cOjJJ ^_^llA. ^ mull @ 



LS __lflUlj — clUU\ i 1 1 £ tea iTn V 



Jfr j - to-uJ Ij ^Ijljij! JJ «LQ t ..j I 

(> ^SlJIj ^s-^UJI ^f^JI J^l — ^ 

If 

t^bJ-J'j u^L^-^'j ^jl—^ii^l 

^rn --r — 1 1 1 ( J^-J_JaIiJI JlC (J JXaJJ 

v Uj SUJJ iULi UUa ^ }L*>U 

* .till ±Lj Z\ — .iiJI 6J_ a 

i^iL^yi ^Vr^il 
JjLUI j^xAJI dJjSj . L^U^Ijj 

^Lail Ql^I mil ^ xut 



^jAj kjjljjl &^-_v$JI Lla 
j_d__ukJI olj foUJI oljL_c fJa Viml 

1 luwj <LJL_aJl ^.jlj^Jl *L^jjj ^i-J^i! 

(* if 

J-C a j — » ^LbjJI i^ja ijj ^ — j 

Jlljl ij b j^Vj^a jljjjl O ^-i-k_k_jSJL I 

<U^l __ £y> J^Sj llj P-l^jJ! i_j^<iu 




dlalj-ij-a a j*U <>j p-dL / a i -Jul 



^ i-> uuj l^oj ( Super- -Charging) ^Ij^JIj 

GJ__A <i l„^ lj ^_JJ _j| ij 

dlJj J lAj d 1 j ~ oljl xJI 

jy _.. O- 3 <j^J^ *W J! £>=^ 



-L ^1 



jljj_Jl O-* fljpl rn > (^jL*Jl 



^ IjI 1 1 



t^u^ ^jjoj^IIj JLlI I ^ r J u ail &j 

.Lo^l* J (blade) ^^11 Ji_.ii 



jl JLLlL L-f^ijj ^^J'j ^1^-11 -M-^ 

lj,L-i j" ' ■ fcilj k m i V I J_klj 



j-iiii jjijJij tij^Ji Ujlv ' T i « i > ^ 

ijJI <__«ui_i 6jl jj aj — ii oLiiu 




£jj_J JlllL-JJ jj«Jl LAI 

(Jj^ j-t| J I j^Jl dj^Jl 

i j^^X\j cajJUI ^L^J jIjoujI cjjlALLj! 
<^k> 0*^ (5>* 

LjjUJI 

^jds j£*i\ iijUIU Uaja-iaJ 

a* ^i^aJl SjLj^-i ^Ula)/I 



il ffl M jfl jr 

V -> ... V J J^*t 



~ 1 




, ^jU. SjLju dju Jx 4«jSjh1 ^ ^jjj jujii (T) JSjL 1 




4 — Cj^-u 

j!jj~J Jj SjJIj ^Ij^Jl -LjJ^. JcJuwaj 

^jl — bJI Cjlji — c. ^^-kjLj ^jtj^Ij jL_jJl jj 



jl jIjJhj dJj— ! <t*j"mj ^jLxJI (jjjia 

Jrvjdi, jljlui jljjJ JlliLj JjljU-ll <^aS 
. ^iij j^Lwdsy jfcLLkjJl J^jjj liUjJ 

fl £»Ul r Lki(i) JS-SJI 



0 V« %^i ^M 




■ id mil 

fir 1 * 




liiio 





. pli jJL ^jlj^ ajj iali - ^ 

si 

. £_usljl« <jli I nt 1 -> I nj'irt ^1 IjJ , (_>u-ij <Jl^, j 



. jfcjj Jaia JSb jUlui dJiJ j , (r) ^ oUa*J.I o-a jLjuj *iA ,|j , |uJ 



OA. 



Jr. f£lL,UJ IjUjti « J^JI „ ^Uu^ J* LUVI Ci^** |j| 

-: Lu Jjlli! <LaJJ ^1 ^ic 

• ^J-^J C"**'j JS-Aj J=J1 V^)" ■,'"' < " — Y 



^ <> liJ1 <^l— yiJI JSL^ _pJ1 <> a_j j*JI 31 ? M 

*fi>2JI jju j . Jd^il JCjJJ ^ Sj_ili. cA^aj ,JLJI JiL* jJI dJa-Sj . ■■■II 

»l ^ _ ' ■ - * ' J I II i. e >-» -y - _r 

{j^bjjl - jtrt^ H gjx ga^a ^U^a 

^ L^JUjI 0*3^ i^JI u^u f Jl I : . - : J 



Jill LJ jj^iLlI JL.,1 all ^jL^IjJ wJ^>a.t J— ij 

4_U l. ■ 4 J^Jt ^jLil QujjJl ttL^ 1 ) 1 

f J—JJ u^-j-kaJLJ! Sjl "L^jJj jjSA—iJl JU^u_*_JJ 

^ilUJi J) i^jiU jl jJL* 5_aL^| 

ut^j^Jj^' jJ— all ^ t^j-isJI 



_-.i I I 4 ml j J L^^-a" I j3l*\ i ^ ' iJLl yJ ^ 

.LiUU ^j/Jl ^^Ij L^J' Jjr— ^ 
^lAiji j^^Ji y-Liij jj^Ji ^Ji jjjii Je^ 3 iV 1 

j j — ojS ■ Ja^j I _ i i j" ^ i Jl ^Li 

4jMjiJI JjjjJI JlfJ I iU H ^jlad (^Ij^JJ 

jUj-Jl Luuii ^jjj] oXtli.lll clt Cil ,7> J_j j . 4 J 

* j_Jl ^UiVlj cil j jjAj^ j^ISIj 

1 — J yy^r* J jpLa^ ,r>lj-ti (^JljjiJI J — uiljj — Jl 

jt_L* j — ic dJjj VI i j%*Vl ^UiVl 
^i^Uii ^^ ^1 ...II 5. lR Jl oOjjrtJl ^Jks^t 

. <U1LJI ol^tJl iLL^x ^ilj oWjo^JJ 

oijui ^ oUjj Jl 6 j^^jJIj L j^^Ji 

JjI i j'j— oli-jj 4lc Lj^liJt ,7,1 ^ 
JULu ^jl — 2^ o-t .rtjl iJj , jjiu < ilflj jjJs 

/V* Jl J^=o L^^lj L^Li^Jil JLIj LjJLL.b^ 

- ^JJ^^ ^hstfiJl.Vl fjj^^a j 

^ ^iillJl c^^^jlj i ^jt—L ji-^JI ol jJ jl 
^Ij — \ ji\ J.^d ^ILI ^jyj^J! j U. I .A^ 




CjL_*ij15.II cUj ^il, ' ».- t »I T Jl ^ ftTw b /a* iJj_C: 

> SpDmblomyces, Sdiiiromyccs. C^ndUlu 

i 



I4J i_ij^_UI s : i ^\ mJ\ 

j3 irti ^ Jj j jJI Cuj ^1. 



J, 



, <JiJI ^.il a.i (>2j_fu!l ^L-H.j j <_jJU £^1 i£j 

^I^LII ^ -.jJl j 4_ t LUi ^jL_^l 0?— Ij^Jl 

& ^.ft^JI ^pJU-- ^jJs ^ aKII i^alil Cr3j y -J] L_=wUil 
. Candida Gy - X j Candida GY^6 
\ & JJjii ijl j^j ^ ti *>^*j yili <_i .jilJIj Lftl 

O^i^' J-c- j-ajJI Ji SjoiJI l^J ^IkiLL 

ljj__t Jl lA j\ £ jLLJI -> .Ajl 

Sjj LJI L_^J <_JujjJ1 oL_^Kll 1,^^ 

, ^Ji^JI ^.^j j 4.-^ ^^il ^ j—^JI 
jSU^Jij Lj^! gl^il J^JL ^hS 

, J^LJll ^ „^JI S^jJUl LhJ y^jl 

^.Li 4_Jjj_d.l L yJiiJI oV^i l*j J^--5s.l ^1 

; t Li^j Methylomunys mclhanitm fican^ 

JjilJLJI 4JAJI ^jLi CjGj^JI ^U^j j ^_JU 

Uj^l .\ { li^M ^ttUI c^-fJ^b 

jLx ^ ^1 5jj — iil J >lll-B 

jl cJi U£ ■ 4__iUJI j ^ jlil j j — ^.o^S jLuli 

Oj jj J j_jxJI j Jiji ■s in ■» j-oll jl jl^ 



u Aaj J^-»j Jljj > 4_jiiJl ^jlsvl k>jjj>JI (rL^| 
j.^ l ^1 1 jj^o ij jLt j-slJI Jjc ijj — Ul I gJ 

3-.^.X J^-iUSitt JJ - oLAji jldl j J>-»jJ1 

J 1 Ail J iJLaJi ^ (j^ 5 . -L-jJiJ' ^y-ll tJ\ ijyjyJl 

cJ j mj. OryjjUl IjfJ wVy— Jl 
^^J> £ L^y jAJLl jjjJkJt ju^i*3 <_^l.jjJI 
i^1 JJf JJjj flUllil ^^UJI iLL^jj ^j^tl 

^jljj^ftj-jjSJIj ^jjjjj^I ^j-l^il J j^" > > cUjj 

Jt ji j^Jt h IjL-ftJ-L<aJl jn^bj <^m=iI^JI oL^jljjJI 

J ji\ Ji j^l Ji tjjstt ^Ul ^-LJJI 

4_JjyUI jl jJLl > jjt ^l^i^l ^ U£ . 4£U1L 

^ jljil a j_Jfcj . <_lUJI t^ jLil j_ril < .t^'iH 
^jjj ,^A-«jj^£Llt * jl ij' ^jJj . I — >iuil J&> ^ 

, J^l jL-JI j^J , ^i^Jl jULli -Jj_j.iJI 
. J^lUl Jx ij^U JiL-J^ ^iyi 

J Mr *_Ljl °J jVI J^yil ^ JL_t Jwt 

(^Vj^ll) 3LJJI c^jj Sji^ 0 1 Lfc « J 
\£* \i.t~± dLu* ol ^ 1 LjuS Jl oUiSJ! 



iUUyij 



+ QU»ta*Uq> •*l»*feUfe>i •AU^Ik> •aU^aiAu> • *l***affe>* 



£■, lirVill a fur 



i3j — "^1 J— ^ < — i^JI J jVjj 
Jj^l Ljj* 1 L e« i^^Vl 

^j-Jj W £j!*j ^JjIj-J jjJLi 

Jjl *J I a j^l < — "> .n]1 j jVjJ 



t> /Y ■ ,A ^1 « — LuJI J jVjj 
^lj.^ "djijjj ^/GJjjJ! (>jLa jjl] 

^gijcL_ljj£iJI i^aIJj J — II £jul A £jvj 

f^J Jjlj J JU^o j Lf l^. 

^_m^lJ1 .<-jjjVl 

i^Jl Uj_j£jS Jl t^JspJ 1 
^j^jjlij Jl < t_jjil_j_Jl oLuj1jj_J!j 

Jj'j-J £fcLj-ua (j: J t ...lr.i .i .O 

J c-l — ^.Vl 



i Lfliljj J cijI^ JLJJ Ij3 

(>* U^JJ 4_*J_aIll JjjJl 

ol^Li^ J tPM* 
L_JLij f Jjj_JI till oli^ 

^1 om jj l^ulji 

Jjlj_w,! Jjl JJ^aH J-t <-jjLjLjJI 
LfrUj Laji ^UaaV|j 4._lU 11 ^LLJI 
*'jv^ <_£J^ u^Lil j&j* J uJ^J 

^V!b*jJl Jj j a H ^jj Jji >_S^>1I 

. JLJL1 1,1a j 4jAilJl 

High Tech Bus,. April ij^X\ 
1989, P14 



(SJ "^J 

( lilJj ^ OjjL^. ^ jl — i-ill o^i-i 

(5 JJ— ^—ujIjJ ^ 

Jlj ^ J -s ~ JJ *Vj H 1 

ikLui^j ^Jj^') 5^07." Li ipL^Jl 
I jy£ 1 ftjla IV ^- ._, ■ ^j^JI 
J A-a^JLl 4_ulj_jiJI ^j^jJl 
J Jj^uJ^JI Jx UyJiti 

^L_ilil !! dJjj . ^ijJ! 

<_Jal ljj j) 1 aJlSS 4 *j JJ ! yuc 

j ajL^JI ^_i t L^lj (Trans 

A l\^J II Ol llJJJiJI < J . n ■ \ 



(SJ ^ 4 l^ljj (Jj . J jnuitC 

U-a Ua J jj^AjjlMi. 



j_j ol ljj 



4jl_Ijjl,l g-jl^jJI jLjlSjJ SjLjJL (3 



< Jit 4^JjJbjJl lIjLj_1JJ|JhJI 

<_^l^j]| ftj_i Ci-ujuJj , i-a l "i<l l 

Jji Ijl "j" l^.Ij, . ^ " i . - 1 '1 i I .y. i^j W 

j-iJjjC (J-k-S Ij: iSi i O I 1 ' ■ ^ J 

^jjtL ^>J JJ i-ull _J|i L** Bi j j (Jrvj-LU 

( j<*ijft^„ > i^-l I — ijJI JJijjJI icl — J-JJ=i 

(Trans) ^^lil ^ oj_j^J1 4 i j j/i j^li ^j-?^ iij ■ %% 



uj jJ-JI (j In'l 



Jl — ^\ J\ 

j hijj ^jljl)! llUj jlj j_J JjVI 



\ ^ JeJ^V ^jJl 

jli liIJjJ iil J^j < ^jlJI J Ul_>i 

l) jij^V 1^1 VI S^S j,>J! t> 
jjjL VI i^liall oLlpjjJ! jf^i 

J ^AJjLlJl _^ ■ i 1 J U jj— 111 1 

^3 \\ ^L^iVI ^ ^L, 

< — ^ ^L—ijjl ^ j j JSiia 

JS^Vj ^L^.VI Jx ^J^V 

J_jJ>Jl f\\ ^ ■ irll jlJ— <^uljJ-JI 



j OjjIjJI jLt gjil^ ji 

» fl^aAll ^ j5Sl JJ J»jj^^>j jlj j[ 

jjU^JI JLx^l J i — 
Sj^Li^ (jLLjJ! ^ ol^j Jl c^oJj 

ijJ-^-i J! L? J je Lij^j ,jLi 
J^kl SjJ, Iljlj ykjjljil ^*b^ 
^LLLi! S jL 3 JULjU ^JLll j 
alLl ilLi j I al ! 4Ac <j^LaJ1 

f^*-° Oh .jf I— ^-^1' 0^- J 

<i ^iJI ^rjl_L jn^IL ^jl^lll cIIj 

Science News Vol : jj «^ll 

140, #5, Aug 1991, P.79. 



J3i 



Scienti fie Am eric an» 
Jan.91,P34, 



dJjJj ^J— I' ci J jys-uJj&JI 

JUi^l Jl S jUI J ^LUI LJj 




(BCG)_, .Jjj^ll J-J> 

C/ in ^ JJ^V JajC^uji (^jJlj 
^iaj-tt JjiaJ JILI j jjl] <J UU 

o'j — ^ ^l^i o-* Jej — * 

La jLkcl ^-^1 _/CS j\ .nil pi jj <jl_i^a-o 

J^aiLj ^_fjl — uj1 A Jl fl ^ Lo 

Ij^li dJj t>o j^-ij * jj^ill 
f j — i (j^ 3 — ^ o^Ijla — sJI 



f LjULl] 
^j^4f ( T-Lymphocytes) 

tl J jLc «J lj jq3U yl 

^ >■ > m h J jiVl ^ j — Jl Oh 5 j I^LlaJ! 

Sj^ilt LlUiJI J-c Lg^^^Js 

w^jjh LiLifc pLoJjJ! Jj_>i 

L-C j-**-* J I j u Jll ■ Ail 

£j_jLLs Jj-cilL Cilli ^jjJl ^jljliJl 

JJLi . <Li ^Llk-J ^jjJI "4 C J % t Lt 

ajjill ,jjl>LjSj_J! LiLL jn'i i 

L jLLJ! JJH JUlii j J-wai! 

Jjj-^ t^r" 3 ^ J^ — *j . 4— A i rtU j 
j ^^iJjl clt ^il^ jAL frLoixJI 
^jlc J I4J ^liUjMJ jjL^JI 
^UxjVI J J^J\ 

Science News, Vol \jj 

140, #1, July 199LP, 1L 



Oj^' 0^ 0 6 

- — la J J-M t_^l J — L^jV c5 j— " 
„ JJ^J! Jjl Ul J ^ 

oii cJJj-^ , ^u^^yi ^ iki 

^Sj . <jjJI ^Ua^p-ixJ ^^jLJjJI O jit 

3^ ^ 0* ^-jjJ^ 5— »«U J ^*j4^ 1 
U^J q^.4-jJIj 0j j ^^ jV-fi 



0 0_ 4uaillj ? jjiitjl 



<LuU c*Lui JL^jjI U ~ > j s 

— tuj j — 1 Loj I li . t^jl i 

Ljhj_^JLi 4_L^U 7s II Lai 

J <-iLlj_JI ui^Uil j *j j tit* 

, LgLjs dJj . jjt <_$1 
Lj _ *Ujjiw jaz>\ j ^yi • 

LlL ^-m jjj ! I <ls_JLlIiJI j j i_d p L i 

I'l-n*! 4 LjLLjLill jljj^Vl ill! J ■■■J *> 

(J dA_jijLa L j , W~ ^\ J-aLi ^jlllj 



. ddL v ,.^ jj^JI £l ^ixJ! JJ j^LJI 

JjLj ly^kl <LJl1 dx^p J i] 

£yf — JJjJI 4,. La iA"> ^Idl 
*>*]l Lai f-j-^ll toA t> JjVl c>=JI 

<JJI *1 i o! ■ 11 -^j ■ ^LUl 

u j^=. ^y oi ^Xii u^j , 




LgJ^Lk ri_LJU jJj^j Jx jj^AjUjJ* ^1 Jiaj I4JI US * jjjj^aJ* 



Vj <*3 — MJp— 5U^ ,JjJ_JI (J pi Lil<yi A_LAi 



£ Li (jj djl JJtC Jx. 1 1 1 1 j o*l ^J-tJtjj <i=J,l 

dj^lXl AjjJ-LI_ »_iJlx g^-ui^ JU1 # 

o^|"i*mI u — i — ^3 ^1 

. (Wj jjjJI tLiL^Aj <^UJI j:^u. 

. jj jrJL oil c*J injl 

^jij^ji- juj i«iii ^j^jp^-us / ^yj # 

Ljj^-LXJ-JJ t i 1 a 1 1 I CUJL-l-O W^J^l 

it! j-D! ^aJ II iLU: ^ ill *UlAyi )1a 



f 

ijS^ij . i^ijjJi ^> ^1 jij£.yi 

, LuiJl d^Li^ Jx dJ 
^1 j ijUII J-^jL^ ^ d j <s ^ 

^ jJI llj , <L> OJ^ ^jJl J^JI 

l—L^i J^-iJj . L^_tj j j — jj L-flj Lj ^ 1 0-° 
^1 ^jj-Alj j Lp^iU ^pJ! jlj— tVI JL^jL 

^^JljiIjj , djJL-uj 3 tL^.Lo Jx 1 

djl j^JlC ^J-C CiL^aj AS <L_L=dl ^ j^j ^1 
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* *** 1 l( dLJuL-ZJl j 4_iijj_*JJ/ <-L-itjjzJI Jj'yf JJ—*-lf 

Ctl %t 5t If jj—xJt fXJH L^JjLJlu fJ JJt oLc j_ t*i jJt/ J^r^n 
oLLjL^/ JXi^/<dl^ij^ <L-jjVirnj/ 

d—jf, 4_uL_uui// j/^jtf 4xLJ^3 J 41Li$jJ/ oL-ijLi// f/j^Iw/ 
dbjjgs , 4x/jJJ/ J XiiSaJI oL_ij£i// <4±i$jJf oLotsJI oJiUtij 

t 4i4jd ^J/ y - <Jjj^l SjMH 4%idLJ/ oLij^/ 

Cjfj—jy/ j/frg 4 mil j-J/ O Lc Jm3jJ> / <_iJ / J J. f It JftltTt i 
jj^> Ls j 4* ifi ft f/ jLtjLyt j£Ua fjf j-a ^<hom Lf JJf £ULlJf 

Jf 4sU&j ixiSUtj ^ jjjdt J? jjj—a. La j dt.u > 

p/ jiJfLjtfjSt 




BeHIBUI 



1 b 



*!i ^ 




oUUO w^jJ^i JI ^io^j dJl_£ 

d\ — uLlLI aJL-i J-JjU j JajJI JLt * >;Lj II 



j jSjil <U ^1 J^xJI J 

^j_kiJ1 oUUii! ^L^l JLJI ^j| 

. oUUUi dJu C LL,V J^jll J^b 

(LASOTA & HBI) <u<^u 

J**i*~> in>J i LjkLlu <Xj_i. Jji* I 6 * y- la 11 1 
O * JI— =*-Mj v^j-i^a =JJ -JI ^ jA 




U J 



L 



«MDi4>J!ijijj 

jLAi^LIiXI tfLixujjAJI j-jjiLsti* j^i ^LiaLijI ^jlj^JI Ci^j— ii . 4_i jln 



put'! 

j iju r ■ ji ro ^ u CJ i^ 



4 u J a ja> m A . j-^II A flii \ oj il lL!j[ 

,J a tin ^ YT - ■ — JLc. ^oUjJl 

0^1 ^ ^j^y ^j-^j 



jVj Jjl* jLU,^ jlj—Aj .isJLlil oLillU^ 



JL-k&\ j) ^L^jJi VJ i 

4_l^ Ji L^_Li J^ ^jliJj 4 4_A^.La/j 

< — r. — \ • • • j^j c t — aiii^ 

{A 311 0 * j tjUAJl (5^a_2>> ^LJil 
l^qJI ji I M.i I jx. LjL^c 



i^^LLI 4LWJJ JUj ^M ^Jl 
cLb J A iTijj ( ^ " [ I Jiwlj ol =J fl-UI 

aaJJuil j\ (j -sj 4 t ^ ...4jjJ1 3j~* a |T| ^ ' 

jjjju ^jj clij— 5 < oljl j lsJ! J_c t_jjLaJiJI 

4_«iLk. ol -> <mj^q J^Lk yJLLJLl i_q i *I^ji 
^r^LLJlj 4_Jj J=Jj_JI J^JI tl-^ ^U.,Al 
Jl <LL!JI 6 Lit 4jIH] <W* 3^ jJLLj ^ 

lt L_LJI 4_JU &i-J^ Jx Jj_uaaJJ jC^JJ 

ol — aJA-i* 1 — < utill *i i iTi j <rV> 

jl jUiii ^ < j-^ **j»Vy 

^1 l^lV J^LLa m\)f 3 ^ jil J a j 

^LJJ jLfl 4_jjtG£jJI 4_jjUhH oL^UJJl 
JJl^ , j-Liij (5L^ jj: J1) 

^uLlsJ <CijsLi. pLiIijI jL» i ■■> 



^ u^Loxl l — aJl — tt — Ul u^jy^ 

*kjJJ ij^lill J^ iJ jJj ftllL L^jii J i ^-S "^1 1 
L^L=>Ji ^jjjy\-iJ! Jjl — LkJI ^a^ l -a l i m l 

k_LL=kj .^j ^Ul II U inj 4_jJI «z»j 

JX. ol^L^Vi ^1 r.ilin tljH^J f» li 

J^l^o J^LLj l^t^i ^ oUUUI 
w ; J_> Lq qI^jL t~ I oJlA J ^ -~> ijj 

^ II ^LJlU! j <L j_Lj_1I — V 

.( c uui 

C UJJI l^^L, ^L^U ) ^UVI j l ."A l _ i 

r o L> j L i J \j Laj*yLi^LA\j 
oblj^ Jjl ^UUI 4-JUi j»ULLI - *\ 



L j^j^jJI J >^ 4- i.^ J < CjI— UlSj 

Jjl mJI j — j a ^ "\ cLJj Jb -^aj < _^j^i 

4 <a s4 *s "t 1i JjI mill P J-^ ^3 4-tLiu T£ 

<1* ^aiaII tj^JI LI s^Liill ^IIjJj jj^tJiJLj 

( j^V ■ _ ) Jl J^ 6jl^ 4^j^ Ji i^i^ji 

(jLuLil ^lAJ : LulJ 

4x,j_i jjjj A J) o o^f L L>j Llu ^-LLUl 



i_Jj Sjj-=vLLI 4_ijjljJi L»^Li>JI J a b "i i i 
I dJjj c L_alil ^l^V ^slj^Jl ^-A^l 



_3 L^LkJI ^jjts J^l ^1 

^ J—S^l -ll - I j J_i .liiiJ! Ji^aj ^ J[ 

J^_i y^lJL d a t a-^~l Vi |t ^uj^iil Jjl — 

i4jjj ^UUI ^iUJL^V (Lyopholi Million) 

^^UJLuu^ 4^L=J1 4 JjLa.liC 

.4jj* ^-Llill 




, LjLu ^jJJ tf^J^J jS^JLl Ifl ^l'n ^jJI oLiUJI iUy^a i 



> {Antigens)olj ujLm* ^ * ■ * JUI 

lxoVI ^ m-\ I 4 \ m'llLi <jj^C. tjlj^ 

LfJ ol jLa* j^>_L p ...^11 ^LJ JUJLj 
(Antibodies) SjUcJLI ^Lui^VI 



pjJI j 5jI- ...All ^1 n^Vl 

v i — f vi ^ i^j ^' r m, ? ii 



(Albumins) JT>. _J| ^ ^ 

^ 1a j .(Globulins) ^UJj_ujJLJ1j 

0 — u a j^j_^lll — (Globulins) 

. (Gamma globulins) LU. oLaJ^ju^ 

— a (jlX^VL £ j^l I jiUj 

^.L^^l ^A^.j « ^ 1 j ^ < J I Ifrij'sj^ Ca^jj 

6jl o t j a tj-Jj^ — uai ^^Jcljj^Ii 

(Light polypeptide chain) < ^A?^ 

O * Oljj ^ LlALo 

a — A^J^ 1 0 — ^^s^i £j — j 

^ oj^j '(Heavy polypeptide chains) 
t>- Y - jA^ ^1 Mt^ll 

jL^a^ (-(jj-^. < — ij-ZL* Luui ^Uii 
, (\) Jlji, < Immunoglobulin G ^L^^l 
L- j - M^ j SjI — Ail ^1 im>V1 . ah^-j 

jl— All *t£j^ O^j — LjlW i>i^iJI 
^ I nt^ V I c^jSz <^j-JI v ^1 ...U ._ ^ 



'3 




jiJjflll ^Liaii {jgjLi / a 



'i_H — ujjj oLJI — ^r>*sl dJj JJ1 

(Pasteur) jGjjuL ^iil ^=JUJ1 

l>^J' <3f^> — ^ 6^ lj^'j-^ 1 ^' o-* J — j-ljJi 

Vli **JJ ^jJI ji Jjl^aJI ^j, a CjI a"l m fti 

6 J^' Jji^jj La 

J^JI a J-t tl jAUI ^jJjJI 

^1 JIaj J r\ i &JuA (^ul i II ^ t j- U"l j 



Immunoglobulins G 



oVL^JLI ^ ^ j C^j^ 1 oj^^ 



^Li^j cujt ^j-jJI ^jj^VI (j-o j^jjjJI 
J— jJJlJI J^-ii uu^. (j^ i>^^^ 

, <Uj^j'ij.ll^ t lU ^LJl j^o ^l^JI 

^iiC g^jui. .Till (jj Lll ^. Lha 

Jjl^jl j -.il i ilall tj^ali 

^_a< im't^I (Eddward ienner) 
(5j^JI j — ^ d_tLdl 
CjLJL_=>i Ja^V Ljj^ (Smallpitx) 

j^LJ 1 J^-iAjJLj iVi JLiiJI 

^jAxj ^dL^. jUueVt I Jj& ^li^. J^l 
C>ji j^j^JI *^LJQ ^ ^uo^Uij jl jiV) 

^j-Oj-JI O L.JQ> ^1 - 1 ,1 1 .1^ 1 Jl 

* hnccituition} a > t Wi H 4jj.it )l JLCi 
^ — jUI ijl — U ^j—U — bj^ 
i*l JJj^ (Viicdne) ^LaUI ^ut 
fVavcu) d_ iiLi^UI 4..„,U1JI 



^L-^VI cjL_^I ill! J^jGj .All 

JSiJ <VUI J JikU 

(Triple Antigen) ^ Mill ^LLUI _ \ 

(Diphtheria) L_>,/piJt ^ <_>-&lj_al 4jiL!i 
^j-JililJIj (Pertussis) ^LjjJI JLj^uJIj 
^L_il l_ 4 jir Jlkj ioJ .(Tetanus) 
^LJI SjUI ^ Z UM\ (sJl^j . (DPT) 
Lj-IzJLlg jaj L jJI Ij L&j jnij ^_lJI 
j (Toxoid) I jljfl .m jaaj LijIj ^ 
^a. I .mV^I ji SjjllL L^Jitii-J 

SjLo J-c ^L_al!l ^jTl-vj JJj_j£ ( 5jt 
I i ^rGijJl ajLlj 4 j M.t. (Toxoid) 

J Lo| . ^jjjj^jI^jJI jjpO 4 iLijJJ 

< 1 j J — *-j ^J^J 4 uiq\ ^jAjll I — i j^j^j 
olj—a 6jLc ^LiJJI li* pi ^Ljj 

J1LJJ J waaJI ^lai l L <_JL_j1* 

Oyj-° ^U^J jjfi^J ' jM^" ^ - ^ 

4_Cjiii. ijiJ 6 ytill £jl jRj i^JQi (jr^ J — ^ 

■_' ~- * iJjj^ l Liit *\ Jj £ {jiO Lo jj£ J^k.lj 

JiLJ! Jij_j Ljlt 4 U .in * i. tLLcj 

4j&_jI \a jIj^jj C.i \^ ^ijjJi Jl t i nil ( _j*ij r ^ 

<jUjJ! Li r <bj-^ 6jLj>-J (jAjll lo^J JiUI 

t — iii^h"> ml (o) J lm yuij ftj jllifl 

^ .^-N^ill -J -UL1J1 4_JUJ tij J j 

tj-^A JI ftt'l .nl ^1 JI 4jl ^1 ^LiJu J^J J 

Ji ^Jjj jLi SjjUI o^LJI J ^UiJi 
^L_a:jt ji JLiLVl J ^^j-i 

JLj^JI V jj-^ c 1 -^ 1 J! ^ 
4_ik . Oej^^i o^j-^ii J! uAf^ ! 

.^IjcVI JH^Ijl^ Ijl c Uiil 



^jjuj jTi SjLiAI! ^LhjaVI cjLjj^ 

6 jl MaJll ui^Vl J 4 ol \ <!& J-k J *S ^ 

, < Ltl mil Sj LI J 4_Ijj^ Lu jj^! 

IaK d_Jj £ . (Anamnestic response) 

4 U iti\ll ot ^J^-" ^ — j j tVi 

jL^JIj jU irtll Jui^ (Booster doses) 

J^j slAa ^1 uia-Vl obi ■ A r> JlaJJ 



1 ^>4J * I (f n ^ <^>"V^ \ t J1J iftC 



i: 



SjLl^s f>Lui^ 4_! JjSo^ ^Ul (Cowpox) 
Jac l^L-iI IjiAj f (Smallpox) ^,L^i^l 

V 4<> j*\ 1 1 4__jl ^"i ml Sjl iALI ^Luuu^^I 

t^U ^ jl ^1— uiiVl 4ULual ji S jaUI 
J^ (Antigenicity) 43j_L Lbiur> ^ JljU 
^1 J—ajo — ill j,l a — j» 

, ^ ta.i-n'k,!! 



( j-UJ (^1 s-LH dJi 4aj 4_j^ lAj 

^ J — jJI J_c (5 J "-^J 4 a j ^1 

^ Lg, : l.lc. JjUAA — jJl Ojl L^iii ^1 LUi^l 

^> j_jjjJ1 ^ 4_^ ^uij ^Vl 

d aliLi m^^j 1 1 LajO Jo^j II (3 plut j/^Ll til L , a 

cJJlJ ^L_jjL » d . jC .L_La jl ^pi, i i ^j-Lii. 







o 










£ i * \ 



















. ( [mmunoglobulin G } JU^j^*jj£jj (IJ JIjL § 

Immunoglobulins Gt^J^ v^-^ 

J I j lLsJ j-^Sl \ — irU 1 — ijjj 

j 4^ f (^) ' Inimunoglobulins M 




-(Immunoglobulin M) JU^jicuSji (T) Ji-Zi # 
4 ^ilii 5jI ' .Ml 



r j II J ^ V s ^1 ^ 

. Immunoglobulins G < 



. (Primary response) LJjVI 4_)U~i ..^L 



0 iUiiUlj ^jixJL 



. <i}Lkj ^jSuuJI J^JIj Jlxll uAUJtllj 
(Mycobacterium tuberculosis var, bovis) 

AAHj^ *jjj,*lJt ^oj-* lLus 4x. LaI I <i jj l'xj (jl^ 



j,_^_L, ^ JJij JjVI j—a-iJI dLSI 



JLa^a jJU JjAj LLj^jj ^SlLoX! qjJLj 

^Jl^ki ^l_£ ^ , JIALVJ 



^ J3 _< ill A yi j — ^ J|_iLVl 




^LJL j* l5 ^ 4 lUJi j ^ rn^'l mJJ 

Jjl ^jl^-i ^Ui (Salk vaccine) JJ m 

^ £ J— lil lj— A ^.iVi'N.jj , J_jjSAJL_ojj_iJl 

( MMR ) JuiUVI Ji.n^illj 
^jllj^lj V ^jl-v i L^i'La_iJa| ^Ij^V! dill 

^L_LL)I lj_J& Lj-LtJJ ■ O-K^ <-a ji 51 ^jJl 

J j » * ^LJI .iiJ o^J^ 
& U . m .j * ^s. ^V 4_iLJl ^jj Sjj ^ 



.1 



i-iifc J^5 c LliJ! j^LL 



J-l Jj ,_^lJJ^_9 < ^ jl *L_J^lj 

(Sabin strains type L2 and 3) JUL VI 

cilj IjwZjI ^_JJJ * 6j( u^O 1 < 1 ) 

4 ii,^ juc ^1 j^,V 1 1 -^ 1 
<^i» d ^1 US[ < (Phenol red) J^ij! 

LaJ^JLc JiLJI 4jj ..n m,j J_ljj jj^il 



!j_^Ll UjLq J^_ji5 ^Ij ^jjl jj pLfLii^l 



-i-; Jl iLiLJ sill |^ a ljJ^-v 

Ji! ^xi-J fiAA j Url ^| jgj 

i^Jj -All L^Jtf! ^Jj_i kj .Tin 



C 
4 



o ^Jjtil ^j_jJI Jl jL^J! jfji: ^jjr^aJI 

, j JU T j \ f£A » jj Vj OjJLaJl jjl j 

UU1 ij__i Kl^ ftjjy^. Jl AjLllVl ^>1J 

I fit .6 jrJZiiL 6 1 I ft 5 O^J^a JJi J_Jj_J 

ii Aj a U" l ^ O ^J»U" I 4 —AmVU J 



jLLJI ^IjJU . JULV1 JLi j^l 



CiS^Jl lJ ^jjjLJI ot-i^jl oi^j Lo jjiCi 

J_«^ JUi £-UJ ^1 jJs} <jlSL<J ^Jj j_A JL=JI 

<_Sj j_JlLI i_> i n"^ 11 4 ct ill i _y*^JL> 

^^oj ^ Ji3 kiJ vilijj , (AIDS) Jj^^L 

. *CLaJUl Jl sti pIjj j>^-j f jaJj 6j1 >m"i')1 

^pJl Jjil j — aJI Jj j — — jj 
Ijj& ^ J Us ^LU Jl J^^jJI Jji l^i* V > 
jj^j Jji1 w >*JI cUj ^ J ' Jj^J' (_)^ L>M 



roLaj 



I J — 4 Jjl V[ (_5 j it k%i7iH jlj jj*. 



jl j * ^Jjujl Lxi^ilJl ^jl LlU J Jj J**^ 

<L jAljljVI ^iU*. Jlc <j| ^Lsj J^lxlJI 
JL^JLl J ^jjLJI o j a^JI Jjl^ L_aj 

■ ' ^^lll 4_$_>UiJLl ol — LMjyvXl! (Jlc ji£ 
jjjil] fjj— ^l (J^sjljj laUl ^JiLa ol — ji jj H 
j i £-L_aJ Jt J j It jj.'i' L , ■■■\llj 

^ryAsJ ^ tJ £^ (^jJI (Jonas Salk)d-Luj 
klU , JL-iLVI JLii j^i ^-UJ Jjl 

J_C ^ jliJ 4jL_Ol* j-UJ J-t J j^-J l J*c 

j c-LJjJI ^t £ . jjj LJI ^_L^1 j— j& 

Jj*J L_Cjj_j1 (j <*jjj_>jJI {jUa jvjl < — ^j-ujjj 
jjjjJa <jC ^>ijil ^j^v^l (ClOlie) yd^i 
<_£j_jj>-j V ^liA^J 4_uljjJI 4 kgjl 

^j—lt (Genome) o^jil J^U, Jlc ^n— LiJt 
JUJLj ^L^)f1 U>LA ^.l^ 

^L_u ^llJ Jo^ij Jut ^HJ JjuJ LJlia J^J 

O-lj^ol^l^ Jl—aWI JUJ (Sabin) 

4J.U1I ^^=^1 u^J^ u"J^ 

^j^ruill Ijjs i ^ui JLllLj e aJjJi 

Li* ,jl uujVt L>Xi. L^L-^j oU^> jrUiiJI 

olj — l-i ^piit JJ Jj — 1=3 j — 3 IJ^ 



LjjLaJ^ i ill (J^T^ Lf^^ '- J ^ — ^Liiil 

^jl_VJj r (t|| jLt jLilxJIj Jjl i LO II 

^j^DI J^Alx^ Jlc LJL, 

£_Li*aJLI J\ (LAjI — wall Lj^^f UH 3 Jj — L-siiil 

J ,^1 ^L—lil ^ Jjj luI) Cij^il 

^ j Sj ^^jJI * ^ty^Jl 1 — -j^ — ^. J i^J^^ 

^ L-ll ^LiJJI j_j-4loj i ^LiK 

O ' "J Jl— ^t_JJ ^j^tJt j^A 



t -^ j ^ SjN jJI yJba^ JULVU ^Ikct 

^Ul Sjj^ai ^UHLII Jl <iL^>VL 

^1 jj\ (j^iAjj _iKH Jjj L j&\^*i\ ^jja yy^JI 
^L^li^lj j^i-^ljUlj JjijlHj l3_JjJi^^l 
l^Jj-SJ!j ^L^JI v UU^b pAJI 

^UL_ai c tlii ^ l>^Lc JI3 oL^V 1 
^LLjvJI Jlo ^Ij-jVI ^ j-^ajJI 

4 ah^L i L^_cIjjL_j 4_jl^L2ll ^Ij aVlj 

^ i*J! ^Ij. J dJ^j , , r i ..,^11 

ijj i* i_4 ti^l i_Lljj( Fungal diseases) 

sIlZ* J-C ^JJ^JI ^ L^jlj_l jl l^Uj-uUJ* 



Jli^Ldl J^itiiJj^j ^ f U 

oUL-Ll j^t Wk* ^ j . Uj_ilit ^JLxJi 
JUJI c*5^J t J iUjlLlJlI ^luL.uVI jilJI 
J J^^uj ^.Jjt ^ I ^ 4 — lULi J 

&j_sJlil lIjLVjJI J^a ^JLaJt ^jlj—L <jAjj 

JikJI j, ^^ _> 4__OJl ^ki t <^^V1 
. J-Jij cUj j— u L-^U^lj 5 ^-tl— jj II 

^jjji ^jv^^ji ji &j^yt jj^j 

^ J—jJjJI ^ 4_ajJU iijjJLj LJLiv ^ 

dJ j ^3 i" ■ U j j-i. j jlc V| ^JLjJt jib 

d aL\ a ^ ^^ijlLi ^jLuaVI 4-1. mo ^lijjl JlLa 
jlj_Jl (^-jui* ^jjJL o^f J^ ^J-^J 

c L^Jj (DPT) ^MUl ^Li-Ul L»i .S^VI 
UjL 4_UjIL UA^LLi-t ^ JUL^I JLi 

^_£V^. Jl 4_il_Lol ,LLlt_LJU 6_>J-^jil 4iljiiU 

j ^jILI ^U^JLi uJL^iij 4^UV1 ^i^-sHj 
\ 0 JUSt okc (MMR) J^yaW C LHJ! ,U^t 

j dJ j jiJua jjl Jjlilt (j^aj .lj 

j_Jj . (MMR) c l_aL ^^iilli J^^ 1 ^ 



c tlj ^LLcl ^1 ^LjiL JlikSU ^Uji-JI 

^JjJ J^-n. ^ .n1 tJ-^ J Jlik>U ?! , ,-1 -J l 

4 ? m\ O^UJl ljAaj J 4_^jJUii ^ j_c Jl 

. UuiLt j£ j jJI L-l J Mill 



J l ,<ll J^xa.Lluj ^pJI ^UL^Ut ^> jj j-jJI 



V_ iuiUlj ^jijdl 





*UlaJI i^GJl J^laJI 6* uiauJU JJj ^ ? jJI jUUt £ £**1jjJI Jj**LUI o-ftfj^U oJWf ji 

JUt! J^^u*. j£j ( |jjui lof^j <U^Ub jJLw Sjfl^o ^Loa *j uju £iiSjJi dUMsJI 

J! '^^! < ^LOlJI djjJI J jro^ Jul!! jLllu j*i LjjJluu j^jj j^jIj Jl j-^ <Li£i j^V! SjaJUl CjUVjJI 

- £SLb iJJSi jUxoJI life ^ CjU1a£ ^jLi JJj 

jjJj^Jx did ^>^Ja ^io 4 lLajlI! 




J ^J -L ft jUjUs ^UV! ^JUlJI *ki 
JjVj AAA ^1 — t (Herman Hellriegel) 
, (Rhizobium) ^ j-^jJ ^Jl L^^j Jj^j Sj^ 

<Llc1j vil LyG£JI .'I t" iiU^I 

4 \'UI 4_Jjj_LJ I c^i jJl till J A ^ > .*~A 




J 1 gJ^fi 

i_J Ifl "mi 



iiLiJaj M_^Ljyia /jLajjJI 

Jl oL_Jj__LJI — j JjS ^> 




ci!j__jl jjl — fi^^_JI j_ju_j 
(Khi/obiuni) j^jje^ 1 

I ^_lt ^ ^ m (.Symbiusis) 



(Heteroauxin) C/- ua ^ib^-6-'' uJ^J-* ->*J* 
, JjLsJI L^Lk isl Juj SjLij cJl mi \ Ci Lab 

j h ^jLsJI djLlil L^L_L j 

J I oLcj-LJLIJ-A JjUl JJ_j£ L> jLjj^l Ij_a 

< i 0LJ1 6Jl^J L— > ^ 7s ill 3 — j^" 1 

.k^tij < l^U^I jl I — §J I^j^^L 
<_^JL j^ijtJI ,Ai ^! 6j — LkJl &j-jJi J 
^A*J1 iJ ■■QjJl.-i ^ — a^uiIj I — j^G^jJi jj-o 

ijjj^ <JJ^ Ji I- -.-J jrGSLs I J J 4 Aji,JJ 

j j kJI lj * L ^ ?J , [T ( L, Y, X T V] 

<_jlii ^ £xxs>. (Bacteroid) jljjJ^JL 



< ^1— ^ 



*L_ *$ — ^ 



id i Ijli 

la^ J^j — 1 

6jlil &J 4 



-^J — >J 



^£dJI jjiaJl ljL4| (3 



I I I I I I I t I H 







cJL^l Li All f S^'jJ— 1' ^ J " J l j ^ 

,1 



b^LA Jib dj-adjj ^JjiiJ 1 




LljJLi Jj-JL^ 



Lt ill Ji> ,1 4 LjA^J! 6 jyiL^lAl ^jiiJS 

s^i j^b j^l^j ( ^jj^ji ) s^V 1 

.(j_T J^i) ^^^Jl L^GlJI L^Lk <LiU 




4 ijill — ^jj — jIj u^ 1 ^ ^ — e^>^ 

_ : Lfi 

_: U\ll\ 



j ^_pLc S*U£ ol j L_j ^> o v i>L_^ 
oV}L- LI/mm^V oUUl Ulj^l c* U^ J] 

3j — UL L*J oL_lH1 ^1 ,^nl f 5 

J-rHe-JJ^ 1 f$j»4l t> Jjj— JL! 

4_5LLJ1 i \i ^jJI (Hydrogenase) 

t^jfj f (Nitrogenase) Jjj^jJLUI ^j^I 
j jtU^ u3 (hup) oj^i <j1 ,(T) J < Ah 

u' ^J **J — w — ^Li. 3 =J 

u — * — A < ■! ■ » J^-c IJLU^^J 

^ Cyj (Klebsiella pneumoniae) 



^f^^e J! j— ^J^L_Ji Jllj djj 

CA^JJ^lll i — iJ^t . U l^t*^ j I j a U 

JUj jj— ^ 4__i_al — ol ^jJ_JI yuJLj 0 



< ittj ij IL ,^—1*33 wit jjiV dJjj ^—ij^jti! 



LjrCilJl ^Ij^l ^j-Jui ^ullJI <J^1 jj 



t^J dijj J^li ^]j_a^UI ^ij^Jl 

Symbiosis) isiill JjL^ 
.5_^IjJ = lAj_jj_^J1 jIjIL oLjIII Laj— c^j 
^-*jLwj! ■■■ Jl^_^ jjtj ojiL^s L > J| 

. -L^UI JJ Lyx^JI 



' ^'jj— 'I J f ^ ^ 1 < H J f=> ^' fcAa 

JL_=JLI j 4j ^Liil ^ L j! ^j] j^jj 

_: J^j LxjJ 

< V uc^i Sjj^Li <_pUi oV Jo 1 > \" . , . I _ \ 



^ f^S t jftjiaJ j 1 j nifln Jj iu* SjLjj^j 

J! j_ ^jAajJI WL LLoj , ^ ? ...<yi 

pi j^C^kJI ^LsJaJI J V yQ — II ^ > MjjJ L 

jijjjjj— iljJI U ! <j^mjoJL-j Lai liij^l 
^ 3 j'v^ J^ 1 J^ ^ 

LjjlJs Ij — &j ^-ajj ^IL=w iii^VI Jlx. 

a. — ljullj I Iaj^j-j, i I j ^^-J g-^-fl-" L^JiLi 

j (leghcmoglobin) j_l^j^ ^ 
^jil Iaa J4^i jj . i_J jlJl oLJiLl!! JJ 



JJ ^ 1 liij iLj—UI aJ-fij . < _>AiivjJll Ji]\ 



I Ul ,,, 



oLij >-> II J o^Lu-jJ] JJ ' j ^ * j H 



«kJl I ^_b!U3 

4 uj dij ^ , ^ >?"-^ 

LL-ll-,»I JJ Jj J? ll 
L_j yG^jJI Jya O^y 

J J »^ -V t i £ j!» s^^uLxj 

4_lLqX. O-o^ ^jJl CaaII 

yoJOi 1 J gJLj^l 

4 ^l^jjl ol Lu=JI 



err? 



1 1 1 



Y 






o o 



b jUij I , v 



^1 tj^u a /-o ^1 LuN 

L-al A l^jj ^Jj) 



j jjj^ 1 1 d p i flit | 

t_y** *J Oj-fllil 



LoJl i /Lt«L_j ol "jjIjjJI 

L^j*^ uej-^ u^-^! 
(Frankia aini) 1 *<^ij*H 



OjLauI J_3lS f (j* Sfc^J^JuJlj pi i ill J^q (JlC 

| J^jgj jjj jjf II ol ^jVI ^ 

^^—s (Pseudomonas putidaJ^U .>^J) 
(j^jtLLLJI j *C ..ill ^jJUlAII fcl Til SaLj 

CJ^-AJJ AJ^aJI j^lxl L^liljl (Jf^ 

jiai (jjl L£ .4_^LMsliil ^ oLsLiJ! iiUtl 
oIjL — ill { _>^ — *j < jJi! — 



y^alj xjl ^ye, *_j ol joJJ I 

k^JiS ^jlll ol— i j*X\ 4_JL_<[ J_JjlJ 4_L-al* 



ol jI o £. ^Jl 

^jJI (Alder) jjJjVI 

•i- ^J, I I (J^=l ^1 3 Jl A * * 

^ jjsJI Ca-^j ^jj-S1 o i rr> I j \*\ a.] l — j * II 

Jjj^ji I jji^^vt (Azotobacter vinelandic) 
&jjb ^ji Uuj - I — xijji! Jl l^j^J! i/j^jyLijJl 
^li Ljj^^l 4 ^ LJS ^ E^ 1 ! ^ ^ fl j ^"t*s ill 

Lj^jLo s jUiLcu^U I L--w Ljj^jVI 

jl .^IVI ^SSag 4_J^Ui ^L^y Lj^l 



JL_liL_ij 4_j^1 <iJI SjjJJ JJ^- 



iai laILuuI l i^ajl 4 Oj- 



1- WINSTON J, BRILL 1980 SCIENTIFIC AMERI- 
CAN P. 199-215. 

2- HARDLY W.F L979 Year Book of Science & Fu- 
ture P225- 247. 



II ^ 4 1^1 uj jal iTn.il J_tiJL_j j=o 








yiJIj JLJUl L-jLall jL^j M...II jljit 

u-l j ^"i — 51 — ^v-^ 1 ijl'i^xj 

o^jLl^-JI f j ^ u-° ill ^^j^JI j_k_ u ^j 

t — i^Vf LgJ^ ^ "It i-ju&jJJ d alt U 

cJ — JasJI ^ j — — *JI ^1 JUJ1 
,ikzJ J£ j ^j^i ol£LU1 dill 

1 ft iA>t-J Jljjl j i ft ■ t jL_jl Lgjj 

^ZjL^LSJI ulb £ <JaJj rfc la-^ j l jLLlu 

<_jijak!l J 4 iiW^o J I y| .t.V.Ij 

i *i ill ol^jjjjl c\ Llj i ^ l.-i I , .^l" I j- * 

jJ&j 4jjJJ1 ,l\_^J\ [q] ^„ ^1 
J J^iJ' * 1ft mi <L_i2l_jj j,a j^j^Ji jljl! 

J ol ^_fi !o! cjL^I^JI \ ft j A uaj*j 

jljJLl J J J_L < JyUI A ^ 

iLiJI ^jU" mi" <JLJkJLj ^ c~ 1 j > * j__j^JI 

j| -llj-4j 4^ljJ^Aj_ij£!l jljll ^ 

iliijJI oUlL^Jl c? Ttj . dJj Jx 5jjlLl1 
. ^>Lt <^Ia£ JMjj ji>Sj 



^lijJiiliJIJj 




dia J 1 Jx ■ J— ^V' ^5^-^^ ol — UaxJIj (j;^lzJI pLJuJJ j^ajiUI 



Ll J^."l\. J I G £^ J. I '^Jll— lIi ls! ^ L 

jjLoJi ^ya j^S J JjC ^lj -v"hjjI JL_t ^jjU 

d lj JLlaj - ^ j — jj — <J\j < l\ Ul 

L mjLi jjj jj^ljjl — — fljjj^ i-ujl Lt yG 

^ jU'mn a — HI (Pseudomonas cepacia) 



LiaJI oUlllJI ^LJ^Jl oUlllJl J3L^ 

^ L_A yVC J_C O^jJ-lA J-^^l' I - jJj J 
j _ I O '.f I flJ^i 1 1 ^J_^»JI jljJLl 

a1 _^"> oil j _ oljJf-A ^"j^JI ji>» f ^JL^ 

J j^^wlJ ^jj^lAxJI jljil ^ ft 



jjLdJlS 4-3. J l^ll H jlj^l ^jJi J J J " fc 



j^_)LLaj jl^all bA~-& tj^a i (j^-lj M J — 11 

Ol HIM 4_L-ol H~T\ ftl ^AJ J_2wVI [_>^jul1!j 

Jji Sjl *AJI l^pl yOCj Jlib Lfk^ 4 j jhJI 

4_uaj_J ^ ^J-^fJ 4 qjqj_Jl oL_j5L^ll 
.L&JjlSsJ 4-1 jl J ft" Mil 

J^" II 4_C y«_uJ Ij 5 J J * [V ^ I ^jj Si 

■ if Jf^ 1 

*i u -r 

j| * lA^.ijl oLjjLSII iSJjy^ M 

^lLuJj 4 i j_l=JI ot s-LuJJ 4 Jl g7 1 "i "i 

. Jj J^JI cjui^JL L^iLwall! 

l£^J 1 0^ La *^^ Irt* ft Jj t 4Jlj-9J — 11 

4j1*£ pLLjI Jl AM j\ 4jj^JI j y^liJI 6 .las 
4 iLr ^ 1 ijjjj I , ^vl Vv KH Ml" j cjj 

^ ,j^U"ill 4 jUr jl^lj Squill 4_Li5jJi 

^j^i i_*y*JLL\ i . 4^.^," JjJUJI ij_ bJI 

Jj^V 1 

,oj^l 



JjjXJI JUS 



^-Ul c5jjcJ1 JLJUi ^Li L*£ 
< yylyj . t UI J j( 4\> jUI J Sj^jI! 



I ~\\% n-> qoAjjJaJI I "iK ^t__a 
^jjj Lb) oil j j ojjLJi ^UVI j 
oiLttillJ 4_isjM]! 0 l.a lT.1I 4 ^ nil j^.j-^i 

^_^Lot J ^ -"j II oL_JiL^J1 

£jjL_J^ j^L-tii j o jJlil 4 — Hi} 

jl ajl^JI j L_^o ..u^al 

.SjLJI 



J 3j zJl JJb^t 



C?jl >^ J J— ?"J *JJ^ 4iL^a| 
f 

>Lc jd^j igj^L] J-^ij— c dill* ( JjJv_kU 

4AjJa]1 ^IAjIi^JI ^JjH <JuL_LLfl ^jj! J^jJ 

t^JJI j gUtVI . til^l tlij ol^KJI at 

JljiVl j -5fJ^ ^jJUl Ojli Ajoj 

J^l^l SjjUJ) ^lBJI o^KJI jl^l 
^ ^JJI i^jJl ol^LUI ^j..^^ 



^L^j i 4_jLJL1J bjj^ 4ILLJJ 

^ Lj 'h.j c^jW^ 0 a" JjL_*_» U 

^Jl^i, SjjL^JLl oSI — ^^1 j u^LA JiAj 

4j i^^UI U^j jjj_^jJIj >i=JI 

6 ^,U^ jl — il < — 1 JjJ^-j-SI oj — fcj! 

Jl 4_aL-i)lLii t ^£ jll aJu^A^j <jj ^ 

f 4_iLiil j <-^^JI ol^LUJ ^ 

J 1 >i al l ijJjy^jJI O^-^uill [ ^aJLi _^ > j " ' * 

4_iul .i^j Ol jr\jJu Oilsi-^[ j J, * 1^1 II 
JUII-VL, ^Sj^ La 4^UL ^j_=^i) 

^ , (Chemoreception) ^1 j ^jS 1 ^ 

jl^Ll tdJ3 ^..n cDj—S ^jIjJIUj pIUlIJ 
^L^LXJI ^ ojOiJI J 4_J^L ^Ijjl 
U^l JU jkl! ^jII JU j^l^j , ^^Jl 
^Li* j dij Jj^j jJj * 4_jj^JI SL^Jl 
dlj^ r4jL^VI o j bil ikil ^ jjuI jj^ 

4_jjLijJI fiLj^Jl jJ&Usj ^U* ^ 43j— iil 

*UI J\ ojJUi J3% jS - ^plje^b 
4 — ^ ^J^t Jl ^y^j 4_ii^JI 
iLtsJI ij icljjJU Lclo I — fljl " M il 

^Aaj Jll* lS>=^I 4_4_i /^j , ^l^ 4^jj 

■iv jl-ll ^ uaSj ^1 4^iJI 4^J! oUlllJI 



UK 1 ^ ^-'j jj ^ J — J^l jy^&j JlC 

L-ojIl* ^lAj ZjA*L jUsI Jjb_^l Jl ab 
y>£ ^LllJl J-j db j! 1.^1 1 ol— iil^ii 

ixjiLJI j Lii jj ^jj lh 0 Lilli!l dt ^ 

- l-A J 1 r m 1 1 1 ^ J fLj 



l3^ j jljSil » . > < wal l ^ jjIj dJjJ 

s 



JaJj .<JLi *u^jj_^J .7.1 Ui ,t\ Lt^i 

^ ■■ t H d > > o~ > da >a hit p i \jl<jj l 




6^ ^1 Jji ^ .^j-.jUtj islkU 

jL_]l (jK^-a-J O-^J :L - Lii J (j^^ oL_ajL_^JI ^ya 



(PscLulomotias) 



!j (Acinciobactei ) y^L_jj 



^Jl j^a j Jj_iJL_J JjyUil oL^lill 
LiJ! a ^jMftia fciJ |iJl aJl ^ji-fl 4j j j c 



^LAil j^jj! ^L£Jl jL^I 

Ji j ^jJ-i, Jj^AjJl C^fJ-U In iii l l JPjlJl 

^hLLU ij jiiJl ^-lAAVI JL^VI < jL f 

J g ■ >>■ i Ij — 4ji * Cj-J j II "* LaJu J t j^k9 JuJl 

JUJLj vLLJ! Jib J! ^VJ! JLl^l 
^LJjJ! Jji jij . Ia^j^VI ^ j ..o VL a 1 1 ^ ~ 

1 ^> A ^ IaSj ol iil £ 

(J jJI ^ _Mi^LaJl Jjj L^J ^jpul ij o j J j uJI 



^ Jji ^ Ljjj ...1 La^ JLJlJl iiiai ^jj 

^ n~ i n i " a ajLx Oj^-* O-LiLj \j) mj^j 

g VI j-^.! 3JI ^>^VI J^m V i-^. 








i£3 



A^titiiil ^L-ubj-JI ^tj^Vb jj-jsJI 4jL-i-oj |ji>jiJ 

Ij — L=JI^ <L_ij — LjJLj jj[ -jja^s-ll <^J_mjV1 Sjjls-^ — j 



j ^_isj_2>iJ! — 0^ «u^^^ 



^Ij^j 3 j — iUI Jx L^ijj 



laklml ^jl CtJi 



^uL-aj j 5 LjI — koJl Joj^J! I j >lr. ^iU^ 



<^jjj^J! J^ij <£lI_1LI ^^f^ ^^j^^ 
(j^> 4 ^ \\ % ^> ^lj jJ ^jpd t—h 1 1 ^ ^! j a J L < < j I 



& J 



.^JUJI { ^}\ J JLikVI jLSy ^j^JIj 



p _g! ^^J! JJG ^ — tljj — t>1 

j pLLlU ijliU L^jjJ ^Ij^Jl jjS 0'-^ 



/j^-Hj , ^l—ll! <>> jix Jlix. JJ lJJj 
oJa ^^Ji^i 4 -J...VI ^1 Jl oIj^V! 



(jLi cjIj^VI yyi^j > 4j^IU! 4jdLtJ1 w>=JI 

(Bacillus anthracis) ^ > >^ li ^ A? l i 

tfSl L_a (Gruinard) j^L J^ 

Jj^j ^t-j-^UI t>o oj^ Jl 

S^^L" 4_Lii 4^iii! <^LjJ1 ^j^J! J^JLl 
iL^ j u^jj-l' 0__-J a2 j ( 4_L4i j^Jlj 

X-alAJ c5j — il VjJ JL_iA ^1 L£ . ^jjaJI 
^ i ^ a 

6J— A 4 f-ilj— a tllJJl I t j t_> U 



S$ ±->j=±l\ < — d 6J^*lti <_jl_a jJl 
i-s-a (j-aij^oV! 6jJb Jl* JLe, 6j U\ uJl ■ L_la" 



^ VI (jU ?^_j ;LlJl oLl%! j Lii 

^AjI L_ai1 ^jjJJ < L i P-l U1 

CujJj ^a_j Lafi i e-l i <"Vl 

^>-Lol ^ajjlji ij , t_ijndJl .s I . -. ■■■ 



oj—^ jL__sVI ^jLi f ^jL_2i,j t_jl i 

.|3ljoIj^JL_j <_jj_L jj-p <Hf iJ1 oVj--ililj 
f^uJI $ ^Ij^JI J>Aj <_JL^ j L*t 



d jLjI! j jJij^Jl ^_-J^V! 

IF " 

-UjLs jiJjljK-iv OisJjlj ^ -1 I 111VI 6JJi Oj J-U 



-u_Li j^j-JIjJI J-i-JL! jl j- . l l jLukLI 

ijji r l_iii_JJ f I ^JCJ J luia ^ul_^Jl 

=».V 6jj U". ^ S j 1 a ! LJL_=_ j-j <jt J| 

JLjJLjj Sdj^jiJU ^jjIj^JI < u^j-t 4_a^jj_L 

jl <— fj jaJI Cil-il -oil J-t Jj in-* II 

. jl -»fi„4 ^ijji jl^vi 

^J^?^ ^J-^J J-t J vV" irM ^,1 (l^JJ 

1 1 i > . \ * j jT*. 1 La V r d \ \ ^J^l I 4_^_1_uj V L-l 




H , , I L, A J U * A / 1 , j I 



1$ 




<L=JjJi ^1 jsbiii,! ^jjlII jj fl^ ^ktlj^JI CiLJVt £^il£JL £>u^3 ^—U^^ j^mlj oia.uJJ pt U Vim ) ^ji osj 

. Ji^LuJLlj >i jU*^ C^vMg < 5jJjLu u^^ 1 

1 




jjj^j ^1 y iJUJi ^jUi aWiW 



\ V_i*iaiI^^_jLiJl 




JUAaJI ^ b-^ ljuil Jlj J Jfl^a Ji I jj4 

jLj^JI Ji j^jjl ^LUI jLl^l_r 

( ^ ) J^-^ « <UiLi^ oVIij JLc ^jbjJJ 
JI JL* ^iUJl J5I£J| S,j_5 jL-JLLl -V 



sjl — e j i — o-s^i* s3i 

^Uil ^LLll! jL^! ^ -1 



1 jLr. 4 likllj 4 ijjjJI j—lU^Jl 



I ^a) LaJ Mi)f 



. Bacillus ihuriimieiisis 



iB.Popflliae 



.Mcuu'hbjLtm sp, ^ 



Eniomorphthoia sp, h 
Coeloniyccs sp. ^ 



j ixiLlil il^jJt CiUltlUI A-^jg 
-Ar^ oLHJ oL_ill^J! 

< — ^ J e' jUj^ 1 ^ o" — ^-J l 

UJI oUiU£Jl & jit ^1 



aL^jVI ^ya JjV <Gl £i^J ^ 

jl Jilj Lqj JjJjJ! 1 Ji A jj jU"ij 4 ijLlbj^JI 

I j 4 j i CjI \ jJI uilj ^Ij iJLiJ J^o dij 



i_lA i ill ^ l"i a j <»iiVLi Ajl ,a ^ jjLi 

^j-iialj fi^i c*l it mi j> j Sjl iAJI jii-sJI 



^j-fi lA-LJ^UH \ frjlj IT. I jlj Clj Jjlj^jJt 

^ H \M<1lj .-Al aL'Hj oL^^liil 

|3 J^JLi^LJ \ a\ \ 1 b ^-iLkjjl ( _y^ljL\ tjlj^l J 
VjF V_ LJ J L I iJj_L^ ^_i I 







n 

L I 

jj -11 4jjjaJI *<\A\ j J j 

oV^l ^ Jx, Jj .^-Jl &jl ^ u^jUj 

^j^Jjl y^AJt — t tj j\l±J^a Jj*^J cJLiAj > jjfAsJ^ 



4 _uuj-aia 5^1 j j J! (Pscudomous sp ) 

^^-J djLAll *^ aim ^.1 j Vi .ip! 

^\ *L_^1jj_J1 4 — mj ^ Si ol — ijj^uj.-a ^yj 



^l^j—ll J^L^l! ^ 



L ^ j-ll j ^ ail ^l^Jl t J^-4 J^J h Zij^ ■ 

.(Displacement) J^VL Ijjs ^^..j 
jl^ ^il J^. oLlil ^iliJI ^KJi ^ -1 
iiij JLi*j . ^ j-^JLl — £J1 J-^ j-^j-j 

\_, ^ (TMW) ^jjr^iJi ^ ^ftj* Ji 5_l^L**j 

. (Cross protect ion J <JjLH1 *LU j>JL 
. (Compeiilion) ^ijJJl JLc 4_^iLlil 
^liJl 0^0 f> JU 6** 



<U > jjJ*}\ olj^i J1 j^ijJI 

: 4_jJ LlJl ,JjLi_uj^J1 l j r ^ jji^^ ji bjkixlji 4 lj n , > j 
^_ft ...I j . ^ijj-^ail j^jS^J! j n 'i 1 <LA9j — a ji 

, (Antagonism) J ,^VlL ^jIaaJI 

CA 1 -^ t5^e — Y 

. Jl^i i (Parasitism) JikllL 
^-cj^i ja^l J C^ 1 ^ 1 ^ T 







^UUI^/i 


? 


Triirluiilcmui sp. 


P h y t e ph t h 0 ra c i n i ui i n - ^ki 

Olltlt 




\ 


Bucillus stibiili.s 


Sirepiomyces scabies Lj^-^. 




~T 
__ 


N e m a t o p In 1 u >™ ^ y 1 10 pi l i 1 a 
Verlii.il lium chkunydos- 
poriuni 

Catenarto auxiliaris 


He le rodera a v an ae ^ Uuj 




Trk luidenna virkle 


Annillaria mella ^* 








Ckistero virus u^JSr* 






Triehodenna sp. 
Bacillus subtil is 
Penici Ilium sp. 


Pythium sp. 
Rhisoe tenia selani 


ciIjjUJ ^>JIJ^^ 


1 


PseudomoEias sp. 


Fusurium sp. J** 






Bacillus penetrans 
Daetylella ovi paras iticu 


Meloidogyne sp, ijj^U^ 




A 


Agrobacterium radiobacier 
P .V . rad i obacter st rain k 84 


Agrobaeteriun sp. L^r^ 


^^6^1 





l_^J\ ^L_£L£JI ^ 



Ljj — kill ^ V * * . * . , 
■ oLj^W t> 

JX& D^lj-^/l ^ J_jJ_jJ| 4 , JjLaj! 

s^Gj ^LAJIj ^jO^Jl 1^2*2 ^! j al 

JSL_*JI jl^-LLI ^j_Ui *J 

ff^L>^ ^Jj^j oLiill L»5U> JI 
jL^IjJI j! ^LJ^Jij jbjV! c — 



Jj — 1-=l AJl yk_^l ^ ^ — *e < — j * ..-II 



Pseudoperonosporu c. Rostow uan 
. Peronospora e ff usa TuL jLsS\ 




J^Hl ji^B I a jlftijl CiUL-AjJij £j3) jAl Jrt Vl I du ( ,l t 

-ijjl ( J a! OL-LJ j lift 



- : J K Y ) ^ ?U jiii;j jk^ t L^L 

, ^liJLJI ^L*JI ZjLjj) ^LJ5 i 5pL^)/I l 



jijUl jjjUI ft\£U Jlj^L 



* 



4-j.j VikW ^^Ij^VL L^L^yt 

j! 4,,.1-lAl ill ^p1jJ=JI <j^JJLJ <L _/\JI ^^Jo 

_ : Jj U <j^ki)l 

. <fJjVI ^jOJ-ll jjLil $ 

o ■ O 1 -^^ ' (Maneb 80 WP) A • 

.(Captan 50 WP) 
j^Ij^j (Zineb 75 WP) Vo ■ > 

( Ma ncoze b) j£l L < (Brav 0) 
Riclomil (Meialaxyl) Jj-ojAjj ^^1! $ 

A uaj^Jll I — 1 j\ j£jJ1 ^ lA <ft 

Agro bacterium t Clavibacter, : 4 JbJI 

Erwinia, Pseudomonas, Streptomyces, 
Xamhomonas. 

iff j Streptomyces II c L^i 

< (uJJ — V 0 ) 6j»i~^ <-JJ 

oLlij J_t aljj t Clavibacter ^ IzJI 

wsj^ — LJI . (Flagella) Llj_^uYL_i 



^1 Sj^IjJI <_lUJ] ^-^Lill kll 

^LluIj^I {y> ^j^A\ JjjlII tj^i JJi^j 

j-juHjJJ < 6 /1 U ^ I I A Ju^ijjLl Ol t \ J J 1 1 1 (J^ 

Cjl jA lJI jl ^jl ^Il=J1 Ui JjC I i _/LA^iJi 

5_Jj| *U.I J— « ^,l%i1 J_^L^JI 
L^&JI jJLJ^j , 1^ — Lit iL^jkjJI j\ 

^i^AI 4 — -j-^^1 I j^&jij tj^f j 



-J^ -.11 tl^i^ jLllo : dUjS! • . Peronospora destructour jkAil <LLujj 

JJ_lJI jriaJI Jj: ^J>-^ (£jbl\ U: * <^L^V1 g^-T^j : Cil 1 1 10 II @ 

<" jT- .n^\i J[ <jjU j jL mm ^ olj^ , Peronospora parasitica ^^LiJ! iLLui^ 

O L_J I LJ i J h A (LsJll ill 




uoll 

ijj l| j ! jj j^ei 4.-^ii \I1 

■ ciijji — jJI m 



\ "V X 1 I , 



irri'THC 1 ||M'M ?v rip' nyrwrf) 




jr f i r* 

fi I 



I, 



. 4_L=JI jr\i^ dLliJI dJjub jJLI Ol Mi<dl ( Y) J^jlIj Q 



j^yJoiJI J^XJI _ J U H JljH-i 



# 



< Tulip ) jiJI 4% jjl JU^! LL^l di j 

yj^^o t— -i^i i n^*v jLijj^JJl si iilJ^I ^kJ 

^Ljjju j <JjL^o fUSl dlj j ( Diener) 

Jj jlljj .^iJsjLLJl j <jJjjlU <JjjJI ..H, in A 
JjU «LJiL jLL&jj ^>ojI! ujj-i Jajj^aJl 

J^j ^Jl JSUI LOLL j 

^-JS . ftj *"j ■ f UU . j .-AW 
4 — ijbJl ol > > ll *. \ ,X J 4jLj__o^iJ,| 

jjj^y — *U ./'"^ ill .j^jl^w xxt ^tl 

,J*C ^ — IjHj -'M J a Tij jS-l^sJl <ULLi^aJ 4 _> J l_ . 



j] RNA c^jjAJI l ^L=JI .u^lj ^ 
jjL-SJj - t>» iaU^j DNA 

^jla] 4^\s Vi.j j^LjJI jiij 

^JV^I tit ^j^l 5J_^j jl 

yJj^l j^ll JU^I J^j - (VirotV) 

u1 J 



Lj-Lo < ^-^^11 J^iJl 4jJjJ Ll^ajj 
V[ *l jj jj ^aj*!1 1 J ^ ^JLlo j A 1_a 

JLi iiiklil IjjjUjJI ^Ajl^ lit. Jl 

<jjjj ^j^s L_o LJLcj .L!iUJI jljjjJI 



LjuSLJI L_j>L_i. Ji.la—ij 



^ ■ 4 - , - i ^ JjLsJ^ <j>j>UI 



0^ UJ^ 1 t^J^ fl-«^ij <JsU^s 

L&3^Wj> %U >kJI ^Jj 

p*"^ 1^ ^. \ *\ "\ V al C 

fr L=J ^ni'.lj ^lJLjJJI ^L^l 

."Yellow.s" jlji^yi 

^>_!£_mJj — Zi ^jhpJI jL^J] 
Jsjjjj , Tc I racy c I i nc 

ol^=Jl <J XJu j^L\ Jl 



1 L-jL^JLI oL^L^lll 




j_illJ 4 iJ -I jjJ) £a>Ia3l ^-j g ^r^J' 4 ^"a 

4 SbAjil O*-^ t3 ^ A 7* ft ^ 18 I IJ—^jl 

o^-jvi^j h 4ia" ... q in a l (J J354j 4 «i ...i" n 

l> t-i — * ^ 0 - * ' ' J — ^j— j 

< 1 _/Jlj izJULlj 4^ ,3 jJI 

'A \ * 1 . oL_ilj 

oLjLlll JLh 4Uk~iL1 b j^l a i\ II 

• ^ J L ^ , " " I i ^ "^ ^ J ^ ^ 

JlC 4 Lj 1 I 1 Jjv^LojJI JjJMJJ 

L_9jJit'l £-&J J J =».J-J CjL_jLuJ1 

j <A J ^ "> r 1 5 ^LlSj^LJ JjU 

ij j j L o i \ i 1 j ioLJiL jJJI Jwc 

^ J_c Jikli I — a I . Jikli! 

q! I ill ^ yvA^ II J OJZbXI 

J^ JiWli La L^.j ^UjVIj 

Jjk. 4_a-i ...a j^jJjiJl £ jfljfflji I j 

4__laL_1JI 4_<jUI >_aijj jjj^Jl 



• 



.l—udj^Jl jl 4 la ttaJI t^LAll 

jUlilj i^Jlj jljj^l 

jl I 5l ail jl j^Jlj 



^j-fl j — j j — *JI JIj J I — — mi 

1 j — a ^ lj 4 i i l > j yviJ 1 I j — I 




^ j 4_i j^j^JI <Ljj_sJI ^-ILII 



LJ3 hs! . 



oLJuLSUl Jj>-^ 

^ £ (in-viiro) 

< jj.,t.1l oL^L_iJI < 



JaIjJ . K 1 1 1 1 lyG 



j La- m j1 Jjl *UusLi. CjI /lit 'LuJsjil C 
( _ J _J Om^ H J f * i> tfJ I jj — ^ 



1,3!. LAI 




(Le^f hoppers) 

iiL^iU odLliJ <_i II n>\1 Jx -l^pj 

, ^jojlII j (Pierce's disease ) tj*>jy> o^J^J 
5JibUI iijAjJI C»LibiJI 

JjijjJUl ijU 0 Lt jlilalll ^jtiljyJI 
P U1 Jx J.^-^" i^g-lj cf^^M 1 £ J- — 

jjL^I .^A^b 1 jjjo. ^ ^Xo^lj 



IjjjflguaigaiMill 



E 3 ' 



; d 1 a 1 i -1 A^jJ I I L 1 llli 4 Jj*J 



j^Vi 1 aj ^L_J jyi^-i-u 4 ^ t LjJ I 

^ 4" v l J j JS U u4l ^ULllI 

jl ^ IjjV I Ul Lj ^jpj — ^ 

, J JjoI_=sJL jl jUJt_kjJL 

j u»a<-* jib ^^11 oUuLUI - A 

Ji.ij ^jjLAiJ oL_JLiL 4-JjixJl 
t Jj^\ t&£\%}\ (( >aJI) LiX^ 

^LlLjJIj tsj^\ oLlIj^aJlj 

ifj^ J-^ je^ ( ' ) 

cjLj^UIJI p I ^ — — »^ or J Ailj — jjj 



jijJaJI ^lia #j a Lie 




CjLiLai £a I j S luia j * ^ijjULl ^Sliaj j_£aJI 4_ujjdl JLiAJI Ctau-Loti A mlfj L^-Sflj UjUJj 

jijiaJI (jnuu ^ jjl ^aJjlI) ji^ull pUii JLaJJ gjAiif Ua 5jud-^ c*liUil ^ QulLJU *Ulx cL_±JI tiList U*j 

■ LSj^aIj bjjl j 3 nihil 



1 f^Wuei 1 ^! 




» J^oii jL_Sj Jj 






4 t ifil jjf 4, 


— LLuJI J— ^1 ^— & J i liXJt 


^ Jl_aJJ ^ 4 — ^ CuasiJI 



^^j-^J <Lyoij Jx ,,UUXl UaLuSX ^LSfl. 

^ua ^L-iV La <Llu^u ^L-mij * 
^ij^u <Qj£a Lo^G I \ yi b ^LS j^j 

(jlS ^ Jx JjJI jrO^ jlSj < dj^ijJl 
dJj-^j j^JjAj ^UbVl ^ jwsLjlj 
jJajJ (jl — *(L_aj — SJ jrui^ Jx 

oe -u'i Ch^ 



UiJl J— la CoSj ... JrUiLO^Jfj 

(jl Jj ^Jluj J£ ^ L^i> J 

J i^i m i {^jJI jJj-^iJI Jx L^ijjfl 

IjA ^Jlj Uj i (>j — a£ ^ {j-uj 

iLi^JI t igt gj.nu «ULLlo j^J! 

j^-^li j«aaJI ^jGUjJ^ 4^jIUI 

jij UJI jjLuj j-i^i o bJi J 

f!>aj ^ 4 — jit jj— j i-*KH J 

5j_g_iiiJ 4,. \th 4_JtAx4J Ij £t JM^ij 

- 4jjl j^U ^SL^JI c J L L ^ks, 4jcluIj 



4jj1iaj 4'i inftj <U jJlx dLii Vj cGU 
4j j^xg ^ Cv^ ilLl I^J£ (jJOJI pU Jj UI 

: J Li Cm % c^j-JU (jj* 



j£j Usui tdij-Sj 



^L_d3| 0 n - JJ j Jx 

, j ijjjjLi Liu j £y_^J1 ^ J_! ^ 

J^Jj Cm-* \ J jjl 

qGUj Jl 3^ jjiilx 4j1 jjLuaJL! ^j-2k! 
t ji \ * 1 \ ^U: ^ CulS 4jUj jIj 4xuj 
yL^J Jx jLaS 4t n f r>j ^j! (jpul Lai 

juluij m& JJ (Jjf m«) : o'j^j 6^ 
4-luJ( Jl ^xiauJI ^ jLfj^^l 4jLx 
Cj^ujZiI ^Li OG!iL_jJlj dLullil 
1-J0JU <Uxu£i Cu^ La ^liSj alaJb 






^jj, qll ol £j ui i oVl — 3* 

<L-l\ ljQS ^jJj < y^pJulLaJ 

WjL-jS ^j^4 * {jug UL^J j\ t 

& ^OJI ^ £1 Jl ni l 7 

tj^—uJl ol— iS — uj i Q-y^L-sJUj 

jLJq Map I IVi ^jJL-3u i 3 \ \V> 

J <LJiAo < -blj^j—iV uiaJI jaiJ^L-J 
i CjI — WoJl jjJX pL-u3t^| Jl ^j—kJI 

L$il£ jjI^J <^LuJI ^ L-jjc JIJpmJI 

uLjS ^ oSIji 
^ oUS (jnfl ^ 5 ^ jul^i < (ju^uJL^J 
anaiidl s_iL_iS fj& l^iLk gjfj_J <5j5SJI 
oL_ IS 1 (| 5 If jjIjs * jjpuj nILaJ 

J Umll jjnVn II J tLJLka < Ol LA^Jf 

lj — A tji I ^ 1 J mijJU jjjij i wJbil 
^ ^ Is II i>j ^Jbdtj nHII 

jd^jj 4 (j\ uiiUI j^Je ^ p-IaI&JI 



L^pIj^&j js^j jj^ji 4— ii I— Lu^lj 

iul^ Jj ^Luil ^yUJI ^£lHl^ a lUu 
6^ JiV^ ol xll OJ^J 4 ofj — a! 



pi Witj (j^ jj j— Si— i i,UL?h pi 11 

d3ljjA gliQj ^ijj < <uuilj IJbUlx 
X- 1 j — 1 jj^ JS j^U CfcSM 4 uhll 



^iL-ill ejUJi J j * i_iLJI A—if^ jdju 
^Ua^JI ftisM <3-iS v^j^y ^^J^ 

^iljJI 0LJI5 4 H <^xUu^ ^uL^4 

*< ^£ jjxoLkJI oLdlj j ^ * * 1 « " 

i ._«UII ^JALs jt ^ t J J J La {jX 

2_JLUI jkJI ^ j^jLuJI ^jLaJIj 

JL dJjSj oJaJI 2 d ^jliU j 

j^l UI i^L_JI j ^jj ' 

Ja)j_&j| 4JUjl LOS ^j^it 

. u^j_JL^ t_QS jj^o jJui £Lujj 
uij^ii J ^jL_is I — lAjI 4_ lis j^j 

ol 5-1 1 ^-Umj Jl <Lo-uiS ( ^iaJi 

cjiaJf 2_JI lo ^ I ^ jS OJ^J 

< ^j^JLI jjLui Jx c^LJI &£LL^ 3^pujj 
^lILjLjj Isljijj LiL-u^j ^JS3 

Jx I — j lAJ \ ^U-ujJ j_Sj 



^1, i^ll ^^f^' I jjs J jl — 
idJj ^j-JuujjI i-ij ^jill j&i 4j^wJI 

^j-l^^JLI la-A ti_J^j <Uj * <uJI 

L-gJj 1^1^ "v (y* (J— ^Jl o— iSJl ^ 
J ^j^LLu qj! *uit j j aij * quilsUI 
J-uia Lllw g^io ^jQS ^ d jr^tj (^l^l 
M jn-SJJ ^ * 1 * M {j-o J i^^il 

^ jOjOil jL^ l^V ,jiJI JUJI ^ 

^*-^J {yA J JL^jJI 0\^S\ 

+ >U"J1 1 jl^juij jjl ^I^lj r... O-iSJI 

dJa ^jl— S j &j Ij^S L_aU_Liil (J _lLJI 



jj^^ ^jl J tl j_u£Ui O 



lia J I t (jsJj * ^AjjjjJij ojVi 

^Ul ^.11 JL^j ^ <GL_i]}j ^UxJ! 
1 JIojT ^Uj^JlJI <joSLI ^jjI 
: Jb>JU lib ^ ^liJJus 
jL^rt ^Jj ^ cL^L-uJI oLiiS) 
Jl 4-Sj-uj iJj (j^ 1 U-^jV u ,j -?^' 
^1 ^l^^iJI o-uiaJI ^^-MS^il Ij^b 
J O l vhll IjA JJ L^^i jl>=J' 
jjLJJI jjjlJ! y d-jiaJig ^fjlcJI d-Ld 
^jOSi / -A\ O Y {^>j /j^ 

Ij-A j 4_aLJiSJi glj-iijj jl ^ 

jl^aJI t>-jl J*i US 

tjjl jjjI j— sj *j — ^Vl Lf^i ^il — £ 
oljl r^VI *uL-4S JlJU J u l J-^j 





4 li&j JL^a ^ ^jjj—xJI ^k^-Jt vjjL^j 



^Jjj (/i „V) O^-j^ 1 J _:^5UUij dJjj i (Acetic acid) 

_: ajjUil , ^ ..... . . LjyS, _ . _ ^ 



»* « **** 



c 



6J_4 j II jl kJI "I I L~ l 

^-iVl r, j oil 

£ ^1— J— £ _\ 

C/ =^u^V! Jj. a,j 

Sjb — 4 — ijJ 
^5j_^ j — aj3 _r 

Ja j 



*tin_tH *j^-&*J1 j*UiV l 




Jjj_Ji ^j ^i 1 1 jLaJ Jl <_f^ j— Jii 



^_^\ ^Uij (CH 4 )jLiJll 15 jl— i.^ 
^ j^iiJi 4 j l^f - <a!i^JiI 



iiyj 



— ^1 j jl l^Jj-i* uJJ — s? ^ 

t J$ jQ j ^JiJl 4_J^ilf 4_sjJ_JI JbiiOH (j-ixjj 
,1 31 4j ^kjj\ j~->J^ 1 



_iiJi 3! sill ^L^l j jL 



<LlLxaJ1j <Aj ill ^Lfl-U eljl J^ j£ urn 

, 4j A II iLisJI (j^fi ^ j_j 4_i_ajLojaj 
<_£j-*Vl wiikSj u*lj 4JLaJtll ^j^ojJ jLsjl_\ ^ 
jl J^Llla j _ djU M L^U, _ 41&UJ1 

j — ill J^J fj-J^I Jl tSJLJi j^tVl 

(5 j l^a pL_a^ jl Jl Jl — 111 — Jj ^ i'i-n U j 

£j 7* j H idi ^yj jUj llLl J ^j! [rS *4 ■ MJ * 1 1 

Jgj ^1 ^ ^jil Jl uL^ — !l (> 



^LaifiiL^i j^j-JiJI jl— iJI <_ j'iVi Ctii^A 

, ^Jjyllj ^^Jl fJUJl ^jtab ^ikjLo j yu^ 

^jja <^=>\—L <k*r\t ^LjjiLlJI JjjJI c^L^ Skj 

A ■ ■ ■ J&\ ^ pljfi^ ft J ^jj^cljJ! jljil 



1 

0 \ ■ ■ 



V 




. ^j^ljLiJI^Luj 
j > Jjl JXo cjljjLiJ! j^-jjjJLi ^ \ j > 1 1 



jj , 4!ljjVI J (jAlj—aSfl jLli^il o^J)_^ 



ol »j j SjII j jL^jj Ji !j— il 

^Ij-^V! t> JJJ-SII Jl^ jl ^pitj 

wjLjVlj f Wl j jhll Ca-^ -° 

^ Lkil _ 0L1JLI ^L^l Jl 



V^Ao 



SjI »j J jU—JI IJh^J 4 Jl aJI *J j^JI 

itn ^vjl 4 Uiini Jl ^ ~\\ Ji yya_ajji 

JjjJJ L_yoLi. *L~n .^11 oiLajaJI jrti j_j -V 
ffAj ji e J jJUJJ < ^llll jr^i. 4_J^I — Jl 



4 U \ -^jy jaaj ■ al"t^ ■ 

J a 1 j t o-~* — ^L-C J ^ i mj 



jLJUl ^i "I 4 j '.a7lJ j-jlji JLljfi 

J 4_Ju> 6ji t^oj ^J_JI 

4iiaiiij Sji^yij y^uu u^ii 

Jl Uj 4^ijiJ1j cJj^AiJI iliij 

jl t 4^Ui j ^V^^ 1 1^^ 1 ^ i^L^ 

Jjj^ Jj - g^ilij j J>L]^ l &jto JI 4-*±>J\ 
, d^ljiJI - a > fl-itlj^Jl jijii 

^ Ir- iiLi^Jl j Ljjj 1 i O jJj tj-^* J-sJt _V 

J^LUI jl^Vl ^ j1 jl 1 \+>j\j^> 
_ Jjlj-^ o^-V ^L^l 



oULLJI ^j-i^j . 

&jL>j ^jt&jl ^J-Jlj Sjj__^iLI 

< - SfcaJ I iiUJl jjUw JXj^LJ isj^ 



Jje t_£^' lt^'j (jr ^UJi .it^jJI J=Lik^j 

LoLal^l Lgjjl — ajjJajj 4_i ^ i^j l 4j5 1. .Ui l 4 w <Tl 

Sj-^j ^ 3'—^! j ^LSLll 

* J Uil 11a j L^iJi jjjj & jU^U j ^IjjJJ 
^jfCL=JLI ^j^aII tl^^L ^jli j\ 

^> ^U_L^ilj aLI 0 ^ ,^\\ 





S 1 to^tai 



( jliaJi (.Uajji ) ^j^ji ^Mr^iH (r) 



i .. ... \LjJI IjS ?ilLjjj 




cL^iLil J_^U^ j^^Ajl jU^yi 



,1 I ft I if^ ill J— 



-^3 



^jjL ^ j^j t ^^-Jl jLJLlI ^Lq"J ^Lfc^ 
J! J ^ 



JJjJI ^1 li"i~Jt J 1-i It jLiJI 



OfLali_a ^ ^ j-l^JI ^LJlJI ^llj^ - ,j[^"M 

^UlftVi ^\ SAt ^L_c ^juj , Jj^iJl 



oli >j_ 11 ^_s^L_kjj . ^ j^_iiJL_i 

4 >j1j,_) a 0 * i In utuil i < ujj ShjJI 

CjI mljJ Jl£-I J \j , 4 in inrtllj Lj ij 11 

4 <LJjlA Cjlji^*3^ 4 jt a^a _jl!Lol \ * J^ ~V ^jpo 

O I J ^ 3 ^ ^3^,1 y^uj ^ 1 ■ J | 0 . j.^ J 

6X4 ^1 jjJ j^i—ijj i 4 mil pi * ^ all 

Jl olj— i-j 1! ^ JJ^-aJl lj — Jl ^Jr 1 — > 

jJI jl__iJ1 j-LSu Lc^ , oLuLi^calJt 

tj-* Z^ A J jLsu> Iju o^iJ-^jJI & jjb (^jj ^-o-t-^u 

UJ^ 1 * JU^ j>^' 
4 1 \ <Ti j jjjiajj Jjl zi^i | is I iIlj I J J 



^ \ *\ VI Ala ^IjjjuJl i3 (5JJ^J1 jlJLl! 
J Jill %ji fiiCA ^ ^iljLo g kit* i-v-iA 

JUlJl yLiti ^ j^JI jLjJI ^-L^jV 

- ^JLJ! SjLLI > ^ JSJ ^j^JI jLJLJI 
^jUjJI ^ ^liil jLjJI ...I jij 
■ki^j A-j^yJlj ^-l=Jij a^Ui^l ^Ij^i-V 

j^j ->e>^ J^- 4 jj ■ Cjij^Lilj 

4ilkJl JjU^I J^pji jJJJ ^ 11 jtill 4, t'lii 



^ j^l ^ ^ J^^ — V ^ < 

p j ^iJ. j l , U&JJAJiJ CjL j.1 j^i-^.] I <!. t\.L ,'»_>^_>w 

J^iL ,JL£, Cjl i lj l^JI Oua^ft (jpo & * 

,> /Vi ,"\ J^JI dE*; 

Jl JjJJ s_9j jJo Jf\ ''" *J - O i— j \j _i 1 1 

^jjl ol L9J-I1 IjAl 1 J^jS Ic-j ^ j^Luall 

4_lLlL1 j ^lilJI Jl j! jJI j^Vl jl^lAi! 

4 h .Aj i ! ^jl jlj, t,^>.lt jjl Ol Lduij! 

jAlll tj- 4 L j5L J iJ y i r> ^LljI ujj_=k 

c li:y 4_^^ Jji 



■ (5 J j^^ < j'^" ' ^>'JJ 

I jj ■* l j j"j 6j^jjJS oLuLu^a.1 

^j^_all1 ^Lt Jl <_i I Jj^j L_] lj , ^Jjt 

^ t X U l j^Jl jUJl rl pij> ^ n )i £-LUj 



jLijj 0 j-e^ 1 ^ * JP J'^ s j^iii 

J.f I'i .^1 1 4. > t-v il jLiJI ^Llj[ Jjlj^i-J 

\ — ^ t Li — oJI J — J iJj — 
4 g K" ^UjjI wi.x.Mi ^1 " .till J^cai j J^aJI 




- 4£ilill JjJ ^jll t ^Laj 

Mesophilk Micro Organism 

. ^j_dJlj oLjUiJJ l^A jA\ i . ^~< J l 
Microbe cjjjS-ua# 

Microbiology 
Myxoma Virus 

. i Th J AO Ll-Oj^S ■_ l j w-JjVl 

Plankton iijU^JI^^ 

- *UI j 

Sendai Virus ^Ijluu ^^j^ # 
Virus o^iJ^ • 

■ ( ul*^ ) 

Wart Virus <iil ® 

Yeast Sj^^ # 



Aerial Plankton 
Asporogenous Yeast 

jrtX. 1 — j]— lj jl L|j-»1 — ijjj £ j*~aJ*± 

, 4_s jJjljj 

Budding Yeast ^Us-jrCla jM * ^ # 

CaMV ^ . Ci . $ 
False Plankton dJjLS^JI^& 9 

, 4jLlIjJ1 

wiiiJkl jLs-loJI ^jjrti # 
Fixed Virus 

Flury Virus ^j^i o^J^i • 

Latent Virus ^elS o"3J^ • 

Live Virus Vaccine 



jl ^il ^ ^gj 11 jLJUl (rl^^ oL-^ljjj 
4—Z\ 3 — aJI oL^LL^j ( ) j *s mil 

jili Lo^ t La ^ ^. ^11 i^J j^aJl oLiiA^aj 

oujLJ dJj^ . jL_L»Vl cjjj L^i <^ ...» 
Sjl^jJ ^—j^i 

t—A^la CjV\ ->j Uj t y^J_JtHlj <il laJl 
Li^ < 3 ulj ^ ^ otililt I— f-ti ^J_kl^4j 

L _^ii T jj jj^^ uJl — 1 4^ — i^iJI ^ ji j^Jlxu 

[ ^j_ ta J! jLiil *i lilj j iiiij ^.JLkil oL^jI 

j ^ j_j j I jLifc . — j>?J1 ^ iU) — i t3 
JJLiil j ^^ ^Al /Ao ^Lc 

yCUl ( jLaJl ) ^ ^'M f yj d^mi ^lyjJlj 

J)LiJI ij-i jt> ji J ^ 4 j ill j J jl ^. il vIj. 

oVl =^ j I ^jLkj ( ol^l flUl 

O^J-=».j 4jI 1 i^j ,J \* iTi'j 1 i 1 ■ Ti~ j ^ 1 ft ■ 

j jl_-iJ1 ijl 4" tL^Vi jj_Jaj .1 ^1 j j til 

. eLjjhfjiil jJjUj SpL^^Ij ^ Ujl 

^—ijj^jJl <_£LL1I ^j_^LJ jj .^11 lj_4 <Jj 

^jpO ^j^aJLaJli I ^ '1 ma cl tluLi *^ Uj 1 mil 



1 4L_1U11 ^j-L^ Jx 4^_cj^_, ^> JjVl 

0< -iUlll J 4_jjjj ^ all jjjl Jl iaLui^Ui 
bi a iip 4__^li i oLjLJlJI i^iJI 

1 1 1 oJUl^ . Ll^sj 1 LlLa T ■ Jjjji^j iAr, 



00 



00 g 




^1 Jj j — » t5 AiOfl v *** LoLa U-lll£ £-ul ift iS» ^IjJLI jrLJijI ^ iijSxJI CiliSL-SJI pb Vun l JS^Ij 



£_a_i_**£u (3 iS3 i^Ji j omJI ^Jj Lutfl 

d I .A t 411 j ,L_^ li< JU 

Sjl * " jjja j j^l ^f^i jj^>^J ■ ^^^^ O-* 1 

^jJLj L^_1A JjIs J^t ^J^_J c j^^i^Jl J^iijJL 

^jJ! cijL^I^J! ^UU <l^Ll4 

^Lo^Vlj jJJI ^^L^j ^jjijIII (j^^j 




^1 



* 



^ ^ > n il ^jVJLfl ^-jll LU^ ^-^J * ^ 1 ' ^ » 



^j* Iq3 v^Vj Lsj. — L*m 1 



<jl [\ t,-, Jj a,, |^| " , ,,1,1 ^iJu^Jl L^_Laj CjjJlaJ l 



^J>:MJ j^X! tijji! £^ jLaAI 



f Liu cu^i ji (dna) ce ? -<yt 

,3^1 ^Js CJ 1UI {DNA) ^^LJi ^ 

^JLi^Jl J^l ,J| J_^L1j 4 \^ Jgy L 

j J t^il 4_jjlj 5" .„1j J jI 

CaLi-jJ <^ j-^*J j^JI LyG^JL 

^^Ui^Vl l^LLiL ^oUJI L^^^JI 



^1 



jj— t.J — II < UaJl i. 



jjjil ^Lsj^-j^l 



1 t5J 



I a i . at Ls_i 



Lj ^jjLoiJI LJ is_jLi ^Luaj 

< — i J — i^ojj I 1 I y4~*S fclj J^jq ^ ^ A " , ■ , ^ ^ 



j ^" ■■■ 1 Jjl^J jj—£jJ^J 

Jt_t 6jj_JI iwjl^ri jj Ijl II \ ^ Jjj^-j 



<>4hj — ca^jj^Ij ^\ iii 



J S Ji < II d ■■■J l^JI IJ °" ) v. Oj, j i 

CjIjI — jj-JLI L^J-i ^ — — S-a ^Lc dJJl -A c- t lu 

*1 JjLLfl^l jj£»La^V^j jjLa^JI I 

t^La) J_3j r 4jjL_iJVI .^*Jt oLS jllj 

(J^J-Jajj ^ j J Uj H t£jj ilk U 



I — Jiki ^i^UJl j 

^>_^J1 jlj^Ji LJiLJLI oU^^LI L^l 
L ... 7 .Jlj ,^jj| ^jv-jjj^^ibjjVi ^Ui^ 4—jjjiJI 
viif Jol^j ^Ij^JI ^j^JI oljUl ^.j^ 
uj/ — ^Vlj ^j^jJI U\ ? ~ill J f l^Jl 



j* "i ' ^ 1 kliL^lljj — a-Sjiaj J-k-^Ii jlj^J 



jlj ^JJ 11 j 1 Jj jL_JjVl 

. Lft l /lC-J 1 \\ k \ J*-tJJ jil inn OJ jl*S i ii & ^/ Vn?\ . 

j! — c jl JjjU! t> J1A1I 6^3=^ 

Jj aJS 'lj *U! . ^* >UII _t AlH 

i 4LkiL_c £jlj_i, oL^jj Ale 4_1ja^s q1j^-> ^ 
S j-LaiiJI ^jLi ^jGl^jJI j_aJ?JjJ \ Jjia (3 ^ 
j^tuJI j n-Vil (£Jj1j gVi J^lj^yi JjA* 
J[ 4 — Jj^sJl J^J tS^- 

_!l I AM I J f LLJ! 
Jj-'^fV^ til Sj! — j^^j ■ ^^j^ 

jl jil (jji J u h/iH i ^AiJ ^Jll adi 



j-s.*^l ' CjLij uilJlj kl>Lj^ mil jLa^Liil 

Q US Li ti j^j y<oJ I jl_ajLu1 a£,Lw=kJ £*a L-SJl^J 
tSJ-^l Sj a 5oj-^J1 Jl ^J j J , f l t?^' 

J^LuU jJjO I 1*1 T Iji J I ^ \_\ IM^h 11 JjJOJ 

roLjjj^JLL. ft^~\ [j^^i <-in^ ( J^jIjjVI 

alt 

^1 ^klj i^jl r>t i .ti^ll J 4 I 4~4j! Ml 

^jii ji ^ oLlLoC Jl tilij Jjj jm) Lll "*!1 

j a_=k-j ol il at Jl f djl iii JJ 4 L!Lio 

■ Jj^^fi Ji cjLjX^JI (Sj^ 



j C^JVl J J,*nL£l J J v . 4Lj1a£ ^ 

^L-'i-il t> 4^1 Jil oU^jj)/! 4XLui^ 
c> J J ■ lt J fl (£>kj-£U 45 I) Ca^-j— l^e-ll 

y ^V*r ^ 4jj<o J5l ^fi IjJj ^ ^UUl j^_L 

i ^LmuU! jj. rT.-ll fJ 5Ul q^^JUJl 



1 ^ki. 



J>-^t j-^!t ciUb- 



jlj JO ^jj J. . j^- I ^ OlJ J 1^ 1 

J^ f j j nmi t ij ^>j --j.m. i J L£JI v^j^ Cr 1 ^ 
. rlayJ I d Jo ^!iL- al 4jjjb 

4jl-loLLJI SjUI ^jaj ijij— !a ^>*i * 4ojjj^ 

^1^1 jJLts jj— s ^f3^] c_s^' 

lIiIjjLc. 4_j1ajJ1 Jx ajJk^Jl tjX^j 

J i ni^! JuLs f lA^JI J J "'1 ^1 i-"ln-» fi ^yi 

£>Ljjpi 3 f J — c djj wijl — ^ {^-Ljjj^JI 

^4ju jl laj ^jijJj 1^1 ^ j \.Viil ^jl La£ 

^ 6^ljjl 4__iis£J1 (j! OJ^ Alii 4 — t^jjG 

^JLi. jlj^sIL"iU L-^ol j^l ml jLlj 1 2a^'J-IL^JI 
. J^KJLj^V 1 ^* 

^ . w" ... i 4 cl "i ir^ill JL^jq <3 4-i iA«JI 

<Lj f fii * 1 1 CjU^jII ^ I 4jJj1 Sjl — a Oaj 
CjI i 1 ~i iii aj oL_ jjX^&S ^^Ualin-l ^j-lJi 



diLsLi* ^g 1 j) 13m I ji rt Si * I I oLlLa£ lUi > > 

^j_kJ! 4 uJLu ^ J".^ liTi 4 — tL_a 

. ^-LcLl^oJ! CjL-JJiI 1 ftl^n iA-S*ll IdttulJ 

CjLlijII ^a-lA^IJ OmoUI J j_LJi cxiL£ ^3 j 

(jjuVjII ^jl jlj^ 1 J*^ J__AJJU J A^>ML 

tjl 'ij 9 ^l U! ^1 mllj ^AiJlj SjJ_1I ^ 

j j ^JUt l J-^ CjI aUJl diilJ J^lj^ 

Iji^jj ■ 4_j j^kaJl olilaJll j J j— illillj 

-LLJl 

/jLi f 4ojLiII oLjj^II jj^o II 4_uJLiJl 
cjLaUJ I (j^ j _ ■ j ^ * * V Lj-3 t,^ JiLa3 jljJ.1 liila 

<iLi^l 1*11.1 i ^j i-v. II j*^ 'II i3 4jiV"^" ■■■U 

£a 4_jjliil_j L^jLjj jL_*_uj1 (jiaij J[ 
. L> j^. ' "I Ij L j jha fc 1 1 



I£3utl oUiWI obud 



^Hl 4^L^Ul jl ji\ jga juaAJl dl — 1a 
oL^lSJl J^Ulxul (JjjJa ^ l^l^l 0^*f 

Jj La^ij t 4iJ<o j^l Lfljl Op i _ ? jJl (5 J^Vl 

— u\m 

^Lii 4JsjIj J^^" ^-Hl ^iViiiin 4l^UJl 

I ^^Ljaj^jjlj jljA jj-i ,A i Jiil£ VI dij g a i 

^5jUJ jLk^ J-cj 4ijijJl oLJ^HJI Jj j^ 
, 4JJI pLi, ^1 . jjill lia 4jLp Jji 



tlr 4 4 ^ — ^ i3 JL<i,"^i 



f ^mAJI icLLL-a j uW^J '- 1 ^ j kit VI 
oUU^JIj ^£J! *MU! J J ««-,„■, L£ 

oL_ j'i/jJ! j ^5j„ j j j i L > -v " 1 1 

/a • JljUs LjJ J Li £j aJSil ^LVjJI 

V I 1^*1-4^.1 Ci LiAJ J _/J 1 I * " g j ^" i I 

I ^kjj . J L^Jlj^Si ^LuijVI ^, J-Ti j j l„i 

IjJ 4 j^lAI Ojj^ j A li <Lo^_JI 

kj 0^ /A * £-1 1^1 ^jjj . 

^L_IjI J— XJJ 1^ & . LIS ^yC&JI j AjLllI 

IjlA j 5jjL_Jl |JLsII L_] ^Llu ^j h.tC.U 

■ JUJll 



*CjjJs^ JfLuajj Jl—liLj j^jjLkJI JjLuJI 

^><H^^ ^J-^JJ (jSljill ^ jj. ij3j J Vi .i n 

J — .u i T i .iJ t » J^i^ ^ k 1 

J ti l 4>»J ^jL_^j£JI 

j ^^rG^jJI j oA^il 



I ua_i^ii 1 >jj i CjuaI s 



j j^ ■ ■ ■ I I tj-^-^ 3 




Jo 



£1.3— Jl Ij^JiS j^_Cjj . jil jf^JI 4— Jl uj 1 ijGS-iif i-u-uu i If ^j^lj 0L1 

< d_L^1^JJ oUi&xJI i *-*-»«-* ^LiajSJI ^Msdl ^1 jj^jaIJ Iaijj jLoj^U 

if 

^J_]l jj-ua^j—o 0 £ V JlC jLisJi 4 — JL_xi .-JWl <H a^Lt K^, (j _ II 



uJ- 



oMtl—slJI J_n jiljl (Endotoxins) ^ * 



J! 



4JJI Lj_^ jllJI <jL£ ai j . (Placebo) 

4 1 i nj <jt*=jl — s_=Jj J Jl — *jj 4^— jl.^.i.m 

^>jL^JL1 Lr ^tjJ.I j /T^ J I oLi jJJ 

4 » iTi^ 4 > j" 1 H a J A J slj j . t U^_j j ilil 

l^l^u (^jU ^Jijji ^jjU ^mi 

u^lj — *V1 ^1 u=^Ll (Harcy Malech) 

4 j .ill — um II ^llajjl J (j a VI j 4_jjtGSjJ1 

oVU. j ^JL^ irUli ^11 jUjJI ^1 t_JL^i 
J| S^L^I jj^j . ^jrt^JI tjJzjil jjLZ 
t jUil 4J ^ (HA- 1 A) jLJ^l ^1 

^jJI o-^J—O ^lj^| J, . j ^Ui u n jl «G1 

■ fj-^ Lij^^* l j <; ■■ "^ 

^1 ^3_>^J AjA^JI jUxJI 

^5J1 ^I^VI ^ ^1 £ 5UJJ j 
obLAiL L^Jli uu L yd^i ll UhJ^ij ^ylll 

^-sLiu^^l la* ^vlL) Li^ t 4lc:U 4 

. <U! ijl j^j ^! ^.Vl ^ (5^1 o^U. 

: jA^JLl 
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£_LjJ . ^ -I I J^JL-U^J jfuji I I 3 * V I 

p ^ ' ""^ 1 f^W 3 ' 

will ^'j^il 4jJL^j L ^ "Vs .1 1 i ^ ^LJI 

JjJ — t < — 1^ l-S II pl^l i A U ) ^JiJl i_> 

obl .Ail 4_!LJ! 6Ji a J ^ i .i.H 

(Endotoxins) ...Jl ^^^"V ^_jj^=J1 
. L jnjiJi ikL^jj ijjiil 

iJ S &I jl A^l <J^A> JjJ^i. jUt 



Ij 



— C.VI ajljl Ja5 ^ 4 

Jj^f A xj <cJil < ^Ajj 



^L.i 4_IU 

t (Human monoclonal antibodies) <IihmU 
« (HA-IA)^l juAiJI jLLJI Jlc jlLi 

<3 I j ^ i^i^ &jl A ^l ui^i i ^jE, SjLl£r jjSIj 

ft-al_i. e-Loii 4^ Jal --j} i- Z"\ j) h ■ " 

, J^k.lj jJkLuu I ijjjAdiS 4_a_aLi.jj Jr^jhSLjlTi ju) 

^j^o-uJl ^ o laLuj^fl jLLsJI Ij A ^ iU" mjj 



SJjj-n.ij ^Lji 4_ ^jj ^^AJ^ill j a^lll 

3>Jl Ut JUUI oA^UJI 

1 J^UJI jj-^aUJlj Jl ^i^UJI 

j^L jLjjjl ^j^l <>j . ^^)fl 
4_JLS Lj5L^L1J 4-pb^JI S^i J^JI 

I (< Ul t^Lii ^1 Ij^J&L N ; S " 4-^if-aVl 

1^1 jj | ^Jij^/JJ mX\ ^Jl sJI oL=wl 

fog "^J: U 1 Ij (jCtiuiJI O J_J^1 pi J n^S 

1 j ^^..1 "I J i^l J -i II jl jil J| L_il lAj 

JLt ^ j^ALill jV II S ^-J— C ^jAjJ—XJJ 

^ i. 1 ■-■ .af I ^ Ja_flJLij s 1 J ' j ^" 

. j> .r. 1.111 j^yi \ Q 4 J rrMjjJI ol— ^ y^lJI 

QUI, in^LJ S^rvl^l 6AjAiJl j^^' 6-*J 



4 <<i j<d H 4 iiB (^j-^l o-^j 

j fi^'W 4_LI .^jjj nil 4__J.LjtJ! 

4j^JjJi oLaj^l ^J^-uuj JjLp. i ^jAj^jJI 

^Lj^ ^Ll^l J! Vj-^aj ^s-^jl JJ^I J rv .i^ i "l i 
Jjl cJ_cZ> Vj .^-Luo^l ^ja^LsJI dJj a 




^yul "lninVlj £jj^JI I frla dLiLLLa i ji>lj_tV JjLJiXl j ^-^Vl QU-jIj) ^.11 ^>o-*-> dL^JLi ol i aWU 

jj^ij V ^ILI! * aUH J ^"i-v j l^ii cxi^ * ^LmuuV^ lSU£kJ oUlj-LaJI jjSi l£>^ 3 jl iti ^* I^jjj jJ ^jj 



( s^ujij ^jl^jli jLiui a fikii 

j QUI r^^VI U£ .tfjJ^fcHj 

JSj_^ JS ^e^l Sj^JLI obVj-Ji 
^^jL^^a Lt j/ t j ji ijjiJ !jj JaU ^ii^lii 



^JgyH-flj 4 l^Liil L!l A \\ \ 1 II L_jiJ J, 1^ \\ Jj^aJi 

<— i \ » il m2U^=JI jMj_JlJ1 6J a 

K usuj^jJL 4 >l mil CjI jlji La It 

J,\ ^Jl ^ < Jj—LW j^^j 



J LfiJJt J i O j I jjl^JJJ f jjJ-UHJlJl j Lf^J ij 
I cu^> ! ^jLa Jtj^fc J! a^-lj— II 4 j \^]\ 

6_>jJ ^ N ) mil ^juaj_> . Jj ol^JL OjjiA 



{jj \ JLc <j^JjJ1 ol — ^IjjJIj Cit — =»_*Vt 

,> UjL^L ^111 ol j^Jl J5U fJUJl 



<JL^ j j^-J' ol^i Jl ^jj^ aij 

J*LJI ^1 ^ lili ^ u^°e ^ 

Jl is^j-i ' — " ^ ^> mi U 3f J^ 3 & * ? " 

ol & ij h**M ^ijf^ — 

Jl < /V ' 4 , ,.,m j^jI^JI J mm m\ 

oLL^Ij >LAjJI 6 LJ.L kUa^l JUl^l 

«j i >j u < j ill yAlj ^ 

f L^i j^Vlj^l j^L^I ( 1 ) 



■ ^jj-^e <jL«=V' jM^j 

^U»,jJIj S jIj^I Jj^J (w) 

J 

c>\ ^jii j *^ : — \\ uilil • 

CjIjI ,m^I Sj^. JL_lA j - ^Ua^VS J 4jLuaVi 



4_^>LL ^Lm.WI ijL_u=»! Jl -OjL-^ {j^jjj 
jSi f^l ce- ^jJI JUUV! 

titers 



^Ij— It— > gl < ii M (^J— L=^ ^iLj ^j-a^J 
■ <^J^' JJ-^ 



^LJj ji Il^^Lj dllJUj f ^jj_j*J1 jjl — 

^t-^^ j^VI j ^L_wa^i wj^u 

<Jj_0_^ ^j^l J Vim , a-L^ 



lLiII ^ — jj-JI 




i aa A > Cj-p. c*( i ^Jj & 3 | J 

, JuUai J^kUlj ^ 
o^LAI J^Aj ; j \ fti "i II 0 

. -tj t . 1 1 d _,^_._JLLj ^' ! jii 1 \ , - f ^^i _ V 
■ ( S^rHJ-U.A^I 

. <JUiji Lk^ij v ^Ui <^ii^ _ ^ 

0 * tfV V }L_SJ1 4— up <_JU 

oVL^JI <=JL^j J^L_UL_j ^Dl 

>^ JLaLVt ( ^i_L^2 j ^Ikj jjj 
> ^>LUL dl£L^j <_L1UJU f ^ „ s 



'j 1 <j y 



jjiG. ^KJ! ajjj ^ y^il isislJI SjjJ ^1 

I^XrJJ-ujl jL^tj J j,>J.l ■ ~- j S ^ 0 J 

h -^> t oLij^_i Jl CjI iJt iij— Jl cJJj J 

— *i±jVl ij Ijl — ^j^i^jjJI ^jiil^tl J" a">~ 

L t il l lJ <L)^Jt_iiaj V 1^ W a ah >mq3 _ V 



dlljJ^l LiL^ J jjlf. a F ^ HI j 

j_lc 1 j 1 ^ i-liiLj el ^Hi d * w" ...11 



JUiLVl ^jJ 5 — uaLL J 

■ .J' 

. UdDlj J^ljj=JI ^>ljn,.ll 
0 ir <jJj_JJ <Lij^» _ 1 



- 1 ^ 



J^ t^J- 



— ; ^-A Cj Is. j ^ a 
4_J1 Jj (^IjfJI o'^yi") 4_J1 



4 — ^ 6 V ( JLiil ^uJI ) 

0^ — * J! — j 5 — ^ — ^ 

6jl — a Jy_F^ tl>* — f — J_V "» tj-z- 

a yy^JI j-i^ y1 JL-lU Jf^ eM^ 

J I — L^i-i \ ^ ~ ,1 'ijl — ._L^S % jUI ^^i-ol ^ 

J^JIj cL^yJ! J| jj£ jLJ\ 4_J 

J^JL L£ i ^ ^^J J^T 

J^^lj uj-^-V1 ^ ^ J! 




+* 



j— * o^JI J^Lx. iJjj-^j ciVLxJI u^n (jj 

I f^fj-^ (J jJI Jtliiil 

SjLa _ jj-^JLU j ^ nr JjU JL1U 

0-=^ (J^aJ J *S Mill JUXflJ <J 4_ik_i**j 

(Asperigallus niger) jy^uSM j Li 

4 lajiUI ^ jl < jii .7,1) jl jll ^iaj 



J^sl^-JD- Jul SLjJI £_jl j V J-jjSj 1 *V * 

Oej^ ^^Ljj J-*L*j J^LaUl 



^J 1 



Li 



. ^j^l obi ^L_H[ I4J Jl_^ 



fii 1 ill oLofj — 1 I — g a! jji^aj 

jl^jll 's'll aj U ^ h ajj^k 'i U ^ , , tj1 ,.U 

-^j—j ol^sL^Jl j[ ji^l LAjii 



Oj j. — 11 j j j , 6 1 3^ — ill &3 j ^1 o <t JjJl 



^1 



4_JL_c kill Jl__i jSU >~ j i najtil 

t> ^jIjIL! <_LaUl Juj^l J!t5jj3 4_JlkJl 



0* }L>£ L^^i^l 



3 ^ — uij^jji Cil — jj^ — ^Ji ^ "1 r> ^1 ,j5Laj 

^j-Aj 4jtiU LjoAc oLi^jjt oVIaJI , 

t^j- ^ » 1 1 I^J 1 '"J ^^fl I 3 J \ LJ_Zt 1 1 *_'_J 

4jLo L^J*lL_L ^j-^a J j, ^yjJl ^gj J-t H 

J <G| ^ jixil . 4^1 lAkW 

A LLsJl A ^Laj <jjLjJl J^l 

I fiJJ^ ^^1 

< _J-> jljil 4 Lua ^ij : ^1 

Ul^ ^Vl jL-Jll g2\j—>j {4_J^ >1) 

,j! &[ v^VI &i air, ^ mJ j q]j 

oLjXojJ! & jj& ^ j ^ A cjV!^L«* 1 jjliij 

JjLj , l^J <Aj^LJL_1 4 J A I In 1 1 

_ o: ,.1,111 G L^i ^lj jLiii 

oi \jjj^J1 uJ^I Lxl :i r.oJ <lJl^ ^^liUI 
L jtO^jJ I £lj__i! 1 ^1 a^j jilj h <_j ^iiJ I 

j| 1^ ^ikiin <jvi jk^ 6 >ui 

3 ^^_>7 t ^ ' jj— fif Uj 0; ..ijlll ^-L^l 

1 o^j— oij i^i jijiij 



jj^JojJl JiiJI fiUH Jljji 



4* 



j \ o ^1 ^,_vlr>j n.j^f Lkljj * — u.kt!iLJI 



-|l a -j all 4 LflLi 4_iIlLll 



I— i^L_^ <L_ljj^ ^jUJj Cj \ r.l..^. jij 1 J — A 



^^jj_^J1 ^_)jL^Vi ^ 



Ai Jf (N0 3 )- olJU i> J' ( NH 4) + 



JLc j^Vl ^jAajJI Jaju l^°JfJ ^Af^ OIjLjSj^ 




(Candida uiilLs) IjjjJil^ J^<^ aj^l 




JliLl Jf^- J-tj < 1 j 1 "^" 0^ 

, Jj- ^apl < 



^ Acetyl coenzyme L^^! 



jj^jdijjjji suit ji^i 



^l^JII JLUI ^j_JJ ajlj^Jl Jl^ jj 

_: <> (V) JlCi ^! ^jSn 
■J -Ai - 

(5Ai^ v^A* - 




*jL>^ j j J! t5 J 3f " 

.Jj^^i ^U^l JllJLj ^1 jjl 

Sj^ tLLl plij j ^£LUI j^ini JA^ ! 
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I j U^h M i l O-lc J J rtYi Jjjj mil jj ij kiJf jJAJjjJ aAju j*< 1 » I 

jj^J » ijlj^sJI cU^jJ (j^U^jjj ^L_fijj1 Lf^ijs 4_JLjiaj (jIlaSxij 

. djI^pJI jdu bjjL jJuj ^jJI ijj^jJ! Jj! ^aJI 




J fl^jJI J i£- ^Ul fill Sjl j =^ u ")%jJ 



^— Lgj^ --■■■jj ^— ^"^ ^'^-^ pUl! 



\ 



^Jl ijl^Jl .^^jj u^ 1 -^ — 




Geochemical Reconnaissance 
and Evaluation of Gotd 
Prospects in Saudi Arabia 



^LjJI 6,byi<> ^ /_auu r L_c 



^1 it r rt, ijNjIfg 



JlI! ljjjU 



jrt^i .j ^jhulujJI o^LJI ^jL_^j .J* ~ ^ 1 >ll ^j—a 



Jl UL^| , t-^ j-JIj ^j_JI ^ ^_Li£jl 



<L^iLijSl ^ (jjjLflii £jb^i ,jLLl> Jj ojLii 

. ^L_2i. J^ 

j^u 4 iL <_S}L_t l^J ^LflVl 

(J Ejj-^jXl K^J-Lilj-JI jAt >j > ftj_JI j_^jpaJ 

jl j vu^ s fl yai Moil i sun 

u A*j jLl—L* j 0*^^ v^lij ^j^-j 

, lAjJ iS^JJ jilj^ wiA jJI ^uulj^J 

- 4 — ^uljjJl ^-jI— ^jj o^-iik a1 JLc. Jifi" in > 
°J dJ-^^J O^- IjSl aJ^o JJ^t ^-Lwj 



^j! il ill-v il : L-i JUI j (_r^ ^ 

Sj^VI - uAf^i w^^Jlj L^ljjl .^LixU 

< ^1 \c \\\\ iAjjoI jjjjjj^sjJl < >V! ^3^j^^ 





yVtljLJi ^L-jJl JjjiiJ! JjLjJJ t d LLuL—i-fl ^jlji.^ 

■ ^=^b 6jj-^' J^L^j j_LUJl J| 
J i^jj l i ,_jLj£JI i^i! jit p £S £ i . 4 gIj - j_JIj 

*1 jL_5j_J1 J! 4-l3 d ^ ] IUlI liui- e >xjjl — ujl 

J7^-J J-r-^ 1 -L^^3 



( r > T / \ £ \ Y |iLc ^LjJb 
f jJjJI ^lK £UL_mi1 .L_lL^ 4iJIlj ^Lij 
jft^J .j : ^ dill 

. 1 1"^ Will 

^ ^ji^ v L^il JjV I ^^iil ^ 

| i * * ajlil ^lj_L Ji-iL ji! — j ia j& 1 1 jik 

^UJI) ^^AVt Jj— iJI JjU^ 



0 



Jij^4«^... » ^l'«l!- -JIXI ^_I.MU,Uj|IAiJ. 

lull _ jLh'^h jiL_J _ I . _j 

1 luJkiSI, f jjUtf > ^.J» «J« U^, . F -Jl , V- ,_L> l.«J| i ,1*11 j 



II 



afawi J lAjJJ-^ J-u-otU ^Jfc i ii Aj Lgjl j^j j-aQj - Jlo^ ^L_j p^aVl Jp* U^ 1 
J^i ^ ju.yi -Sffii uji j L-4 jL^iu 5 _ ? lxllJ Jjj ^ l^J ^-jjLU\ 

£jfjL!1 ^Ja^J iJLma jjl j J rtlrnU ^jl in^-ll L^iljfljj L^jjUhlm ,^ kLau IfJJU 



r A — ■ ^ Ll i j j ■ ' Lojj 

c <toL^1j <uC-ljjtj ^^JlJcJ! £lj>* <Uiv £ yniii 

t Ul-iiij Lajjjej ijytS\ 1 iL^i ^UJi _LJt 

jLJI J ^ lJJj^ . 1 jp jlijj a m-H, 11 ,-S ^Af 'l 4jA» 

oLcLj^iil _ jjl j_^tAjl j jjijJI ^Ltaa j jm*.j ,1 jjl 

jtLiicj wi_u£k£Lj. -ULjj jA^l ^_=J ^ J-^ajJ1 



1 ^-jj lO^U-Lt 

lT* o^* j-° S^xIjJ! ,>jJS j*1 

^..t.]1 oLtikJI Ul ^L^Lj iXJlj 

jU 11 <jj_L jjl jjl La\j .AaL^JIj 



oL_i^i,l *>^b a .i^ UHj ^jjVl Jui ^ ^ I ■■■11 tLtiLi 

.^JUJIjx 

>0 1'Q Lij^_Q idi .4_laU-l-VI fcjL^aJl o^Ijj| 
~^ <■*' CLtj ,1. < i nl LSI a I ^Jjj La ^ C^^^J 

^jjj-ail ^J-fl J*- ^ji — lil ".jj >-r Lt J^UJI 

tLL) j^S ^u^o ^jpJ JjVt i-a^i^JI i 

^jl jSSLI^ Jajija't (^A^Jllj w j *J1 j — j^JI 

■J^^T-^J I kj^j JLiUl ^--^ ^ J^J 

j jj^jJIj j^ii ^ j j j — ol^-q . j ,>uL^liJl ^JLUJI 
j-j* ^ J^l o^ ^L-Sj-J 1 >L-^ 

J j-i^^ilj.^ji .^UJj^ Q i .. . ^jVl I^Aji 
^L^J ii i iH'iflg (dj tell jj^dlus ^ll.ll ^uu^ji 



<J_9JfJL3 l_lJjJll 0 J ■■— 1 y ' ■ J " J d jj- ■ • 1 L'*V 1 1 

yjl jjI J| <iUil is h^LLjjI jl dnj OLL 

0* jLt J*LJ^ J^j , Jj-L-ai JJ ^Ulj 

J_C I ntf Lr jl (jl il-yti I n rrlj.Laij^l-^ JI j*J^ 

LiL_u.1 J JLjjj£_l-V! ^£*q iL jJcl^ ^> 4^ 

4 i hjVjAII J| ^jjufljnjll a ^i^Ltt LjLa" ml 1 n£ 

Lariat Ji l| jJt tJj^ J SjL j 
, c I j__i^_ajJi «> < ^ i Laj < l I l _-b 1 j. \ 1 J ^" , .. I 

Ojj La ^j] j^X-JJ J .*lJja <JLLi J£ j " ^ n j ljUSJJ 

<Ll LbS <uk ^aS ^ jl^il J^lk, V li^ 

^^"l ^a jj-ij ^Lk£ll j i^jLuJI -iiUti JI 

. <ui L^aufilj ^ Lill 
^1^1 i^J J] J 5VI ^— ILiUl 

^aj .y^ajJl dU j j 1 1 11U Ja£ J-o JSJ l—X^^a 
^U_^a I4J J _jJli i<-Li»UJI l(|~i_inAli ftLL^sj ^l. ...Vvl 



j. ^-^1 J| JHul ^il .l^fLAij Laj 
J -Mil-ill /^ij ( <t, t r> H ^ ^.LjtjjjC 



^ij^VS <a^1 ^1 Jl jaiil aJ j . 

< ^>jl ...'I tJ>\ ail ^ jrv^Vl t^aJI ^L^Jl t^zJ^ 

JL^VI j ( ^Ijil ) cJ All SyJ ail 

. ^aJS ^l j^sl L^j ^bjj^b 

4 ill L£ J-ua^l uL T&W £j1 ^ II JjL 

$ jj ^jUmJI <JLSIL ^j^VI ^UJI 

I jrtlc. Ijl^ 3^ v 1 ^-^ O ^3-^^ 

jj TnjJI ■■ gi L .A> jJi ,4 QiqVi J Jjj ^j— II ^ ^ II 

L^JjVI j£ i q-Jrt ^L-ij j^i— Li \ 

«,U^V ^1 ill J^UI u^-^j - *1 jJ <iU-^ 

v ^ <> «-*l_^UI J b^ of^-H f ^-tVI 

OJjjl ljIJI jjl—^illj 4 j j Laj 4 J^*^- 

j ^.uSJI ^jUt j^ii liJCJI ,j^LU iXj'Aj^ 
^Vlj £jl>J J^lll l_*1 -4_tL^JIj <_JJ! 
Jl jLitj ^£11 J &jjhj! <j£jJW LjjMJ < j-rtA. 



^fj , I ^ry^ Lilt (^^^ JJ t_jlj^JI jj| JjSJ! J*^ 
<Lilij QM ^ La <jV 4 _/uit j I *^J-* ^ *' cLi 

^_JcJl j jjV> ^ JL^I Jji ^-aJjtili £^L_LI 4 l_i 
uJ^? J^ L^J^ o 1 -^ A* <-JU£Jlj 

wti£LJl ^'l ^L^^jjJI ,_Jo j «ulj jrLLij U <ifl^i> 
l^y ^UiUI <J1_. ^oll l^jJI ^ Jl y^LJI 

iliJAS ij 4. J-a I'm m h Jjl^J <jj J— lij ' 



< Aj^Jt cjI U,^X~^ (j^lj^JI ^LiliJI ^5^1 

iJ ^j-LsL^Jl U JLt ^tii — Ul 

Jji ^ jL^j Jl — ^ tin J-t J' — 
^iil U >j IjM jiu" Jl lj jUIj *J^1I 

J Sj^yi s»i»JI ^U^SU <_^U1 oUjI jll Ll^j') 
L IJuaj .i.jJL^VI Uli^ 1^ jj^lil J v tSJI 

<ij ^ US jl^LJI 4x1 ^jil J J^ ^^li jj^bj 

. v jVI 

$ ji *jL^i ^> ij_A a 

^^JuSiA sjl lii^fl < il > ^Ljjil 

■ m jejJI <_i1jiL <_J jll* ju£ J| ijj^a 

Jj>-5 <^Lii Jl ^ill^j, ^qjJ! ji^. 

^^Lj j j£I ^1 aJJI JLl^j *a*\ JL_L ^iJl 



^1 jmVlj ^Jlj SjUIj j**JI ^-U Jt il^US 
«fj JLVj II ^» jiJI <_sJjll ^j^l ^ t u^J' 

J^^J -i^J.r^-J ^Ij^U L^UJI yillj^VI 

J^ ojj^JI J ^.l^ lJJjII Uj^t *^jLiJ1 

^UL_^ <AJ^a oj^f ^-^j Jl (5T>y Lwjj 
^ij ^JL^ V <JLi£JI J Jx 

5_JL-all ^> JjVI V LJI d ^L^ll J^ 
^I^VI ^jIjj ^Ul <jjjVI ^L^v JmnKH 
ai* .jI^j.LjuIjJI <3Jl_Li J U^i j ^jlil <_Sil5JI 

J^ ^lj Vt-L^t ^ I (^1—U.I <Jt^x> Jl <_:jjVl 

/...■gw^'t jjXr wlj \ II Jl^jl J— Ij J — a_j ,i () 1 a 

lJ m^VI Jl jl— i^j JlAj ^jjJ! Cijjt 

Ofil jlJ! jAaj Jl I jyJl* pIjjJIj Ca^JI <^JUj iJujL 

5j ^1 J[ Jiillj . e ^uii j ^LJI 

Jl JjjJ I t^JJ U^y^-J ^ Li Oi-jt 

* ; 1 A\ 2 < j ...1 1 iijjVlj iu^H dtfjiJll L^jj^l 

i ginm*) j^jj W-i ^s-^Jl <L j jV pijj_ixJij 

JS -3 ^ L^JIaxI-J ^j-J^kll JjL v-l^J yjJI ^Ij_iH 

JJ VI i> l^lj -ijyJi i>j ^IjiL-l 

^ j^l Sjr^Vlj ^Lu/jUJI dJLiLI CihfiJ 
^-ijLaj Jl -Ij *■ "-'^J i^jjSj^ JJt_9 i^j I " ^ H i— ft * *** > 

, -vVr j <jL_1^lu\j ^1 1 ii-tll cJjl—M i J^J^ 

<i_^iJI ^ ,,.l,l — ^JJ jj_flll — ^^^Uc 



(ji^LJj !^L..Qi:^n L^1j_Lt (Migraine hoadadie} 
^ \ -i II JjI^I dij .l^^Ltj U ^ j- . rtrt 
^ 1 1 ^^iJLi. UU U IjSIj L^l jilj SjA^Vt 
^ ^ J iiBj jjlm b j - U"t .. irt * l ^qi't^l J jjjLJjlJI 

^plJl ^ j>aJl JjtTt cllj JJtJ.^Ajdl ^IkLe L^j 
4 4jJlAll U^Jli j_JL jjjj .tjlj ^lj ,^11 ^ j jJl 

^i^ij ^1 JS^ 1 ^ij ^J 1 ^ Jl 

.^l^l^^^J^I 



ji --^-^t.j .gh^illj 4_ujjJilj ^jjj—aJI ^ji ? ■ a I jj 
^lj^1 ^j-ij . < i l7*-^U Lf^lJ^L 0y«-l1 JjUi^ j^i 

^ji ^.JjJi Jllll J*f— J J^J .Ll^J_« i*J_L- 

_h .^a l j M<- j L^L^i^j ^JjjV ^Jj^aJl ^_sLLl^i\ 

, L^U J£ J^j jUl ^ 

t jUi j ? iii jJ £ jj_i;i ^ » W^K» 

^-jjLjj 4_^^iJl j>J Jrt-i3 ^ h±j_^ j 

. I^itj^lj ^.jlil «U_^LJJ 



, £_a_oJi v ui j j.jLjg 
c^j sr"^ c^-> c^^' ^ ^ — 

J[ v ^Ij-aJI ^ Jjj-^JI ^ yJ^J ^ 

j~jJI J ,i_alsj ^JiJ! j J—Ij j— * ^JiIj-a^JI 

4^jl j, II ^ jjJl j^jAij j JjJI jil — <-m Jl K^jjIj^aJ! 

Jl J jL U u^L^uAlll ^jjJl UlL^kL^ij 
c^j-ail jj-^J uV l Jl 't' u-^^-^fJ 

w l_Jl j ^3Jj\ll j^jjrl^k^ lj, L^iaIjj jjt Vi II 

I a <il JJ I j> 4-l-*-> lr> 1 1 jj-aVt <j J^aJ La ^i>ll!1 

^Jljail Jj>jj jjj^I Lajltj 

t^jJJ ^VL^ Jli4i IjfiLij . u^»>* uJ^ 

^ ^j^JJ £ULUI iJLail 

4" ..I Jl 1 ^..l^J 

^Ijaj 4l5!»JL_£j A j^Jt CjU-^- JjVl %_.LJ j VjLla 
,\j—+^h ^ya J ^3 J^ y tlj^JI ^-L-^JJ .jjl 

,j - a 1 ■ Laj 4_-^l L j- -II ^jjljJl ljL_J1 ^ j ft j n i l 

^ ^Ki iiLUI ^>LJV L-aLLjJ Cik tS^J 
J^si JS J i^aijJLl J j—ai JI f-^j -^j^Vl 




V ^J! t >t wiLli tl±±±H\ aAa ^j3 Lfla 
jt 7 -?-vi jLai j Uj-jij oLiii^ Jj-^'j J>^b 

l^lj - ube=^' CiL^ilaj JLl-jVIj JjJ=Jl 

ii^u j^jj ,^^i ^liij j^b J^ 1 1> 

|t j * > ..< Vl g! j^U, xj! jJI V LJI ^Lill 

^L^JI jl, ^ -u^L^ J^-if Cc^l J^j ^ J£Aj 

oL^ij r>..>yi ^ ^ t^b< o-^ 1 -? "-^j 

^L_JI jj, JimJJI ^ jj 3'-^^ <jj^Vi 5_^JaJl 
^^UajK Jj ^IJIj f jUI <j— ^ 

JiiiJIj r jAJI ^ ^ , V^kll ^Vb ./V^' 
V LJI j JjL^j, A, *M jj-^VI ^jLU^ 

AjJ— ^ j 1 - 1 ; 4-JUil iA— * l> ^JvV Ij ^jLJl 
Lj lJ jJJI j ^>JI j lT ^-aiJL_^ i ,. i" iH ^1 jxVI 

^ ^UJl jj^VI <UjI jJI ^Jlill 0^ 



^l Jij-^ OJjlL 



jj_a 



^Jdj\ll JJj ^I^VI an j^btij *4fL^b 
cJjL_1j L_iL_* j££. 4^L^ Jl <JL_flil 

iii^ jaj .4jjukl1 JJ— aVl Jt AijLiJ! jj_a^U 

^f^Vl ii^s J*j> LjJL^Mfllj L^H^b ^al^l 

^i ^vij ^uvi cm ^.i^ij ,b-vi i^uaii 



UU-o <i>>Jl aIa J j (Fuel Nozzel) 

j Jj^l! JjJLlLj cjj i lie j j^Ji jJI <_i_uuij fijbjJ 

^LjL^^ Ll^mj flktL ^r^a ^jj^SJl ^j^U. 

pj_jL£ vj L^V! Ij_j* plj-^-i.ulij . ( v _ n 
JUJI i=JL^JI Jl Jl <iLJI 

u A ^^ *^ — r J J-*j-" f— ^ q^aJ ^)>U1 




£j jocJI (j to 11 ^ CjIj! — -jLuiU jJJI t >bu 

CiljL^uJj JajLi iJuSj ? oitf> (jSp^JI dlt^ ^ Lai (Fuel Injection) 

, jjjdl lisj ^jtiJI c^jj> 4JjLi2j U ^UxJI li^j SjjjJJ ^Ijd^JI 

. f Qaj.aj j*LSJI ^ /j<*1ii Jj^JLI (jljJJ 4X juj 




Ja5 jj — ^ o5j (i ^l^_k^)LI p!^J! JAj_^ 
. < — jljj^)! 1 ! J] J^J', Jj — ^jj ^U_^J! 

^b^J! <^ .Al l 



jjijji Jl 

v,1 nuLu £_jj_3j^ . 



^jjl^o Jl ^l^Jl jj| 

Jjl — It ^-i i.i\"> 1 1 

j^^JI ^ ^ i\j , ^wljj! 
jjijjl ^fj>5 Sj^.j j>c 
OjJj — ill J a"> >ip |J jJ! 

UL^ ^Cj^ l^jljj 

ijljjj < — * i - ni' i 
Jiljlj JI_JLj J^>^il 
^U^ J J I ^ j^ijJI ^jii, 
jjl^JI JLLjV ^lill 
^ . i^lj_L^)ft Jl 
JjLL ^> J>J^JI (!>is» 



Jj_aJLI jlj_al JjJo (^) J< ijJl 

- jj^^I 6^ l? j^ili ^j^j ^i^Jij ^jJb 

Jjl ii^LiJI 4jj,jaj j^i jJI ^U=j j^lojj 

JjJjJI ^ jjjj 4JlJL *LJJlJ J^jJl <J-aS 
Oljdi jrL-l^^ i^a^Jl d^J.1 *lktl JLAJLj 

^JjJI J VI - jij ^11^^ ^1 d£ <>jxi 

^4jCj 4_1q^ J^ 4 jfcliVilj 1j A j ^yjL^Vl 

1 t j^M. ^1 Iflll Jjl (_^jLjJ1 JjibJI fijjii 

< — i^aLi aj, -^-.V < — ^Uol j H—JljLj^o > -> " 

4_Jj^JLll jt j uijAJ U (^l—L o*-^ ^Uj^j 

. Clenn room 



jij 



. p!^J 1 jIaL* 
iuLa. r Ijjb J^Jl! oJ^f JjSjJI J 

LoAltj . ijlj^aJI jj^L-LLjl ait 4j Ijk .u1 

(Jl J J-*J-" ^J-^ *jL>^ ^-«J-J 

iLiu&S 4_*_jlll jUjjS ^jj^J] ■ i. JI^LirL 

4 ,^- j j"*ia J^^i < J m l ill J^jJljJl 'Lla^ cJjjJlI 

p — u i£*j*s> (jA&^jjb b i ob 3 J 

ii 'l — 5* jjy — a y^Lj^s aj^aj Ci ^1 JiiJJ pl^Jl 
^1 In 'ill I.AA J p^a^U - ijJ-^-a j-ij U pl^gJl 

. Jk^X\ J=Jj yJj^U ^ib^ «^b^ 




_ d _ i) _j *j u ci ^Vtlj ^LJ^jJi 

. foj J^i< , (Bosch- Jetronic) « ^ 5aJj 
j X-^-U JI (Fuel Filter) jj-ijJI 

jLiL <_^l jJa_uil J_^ ^ll! (t J iajjiJI 

J$ Jij o jJk; Jj_Sj_JI £y> j^L^ui 



j bill l > A JLu j , ^VJ 4i.ua j 4-Jil 

Ja" . d_) ^> M nnl ^yj l . ■ ■VI ^ilaJl 

dJi^ ^ij u.,;vi ^ia^ kiKi) j r <-^-n 

, jjUJ! J j i .frill Jl^l^ jL^i t ^i 
(V) <iljk— 1 J^j_-* dit J^jJI f^J 



J! jjj-^ j (^) Jj-l^ L ^^- a 




















y JqT// 





£L£jl <_jk v U-t (jl VI 4-liJI ojJ3 ^Ul 

^1— ^ Ijp - (£) Jl^- . ^«JI 

j^Li r <jjUJ! 4_jjLjJI oUy^Jl 3 *J-« t> " ' ^ 
j j^L_L»)f I j£ f >J3 ..i.^ JUJt lj^* Jifl 
. (Stroke) jlj^ JS ja^JL! c^i^l 

j: <Hd.jL_a dSL-v. J IjjJj i V" V-j-u ^Jij-va ^^jjJI J^_j»xH 
( ^Ijj^Vl J— kb Jj— ajJl O^e 

Ji 1 S-^jJ-^ ^j— $J * J J ^ 

^ I lx T . Jaji i . ^ j l . ./il l i. j . ^ i" ^J, i obljJa_ujVl 

L^JLe j^J-Jjju ^ olVil AJ£ Jc j nl.nU JjisJI 

il4 5jLj ^ c4jm : lvW ( ^ ) 



jijdl jjjUI aMH Jl^> 






fill I ^-^|p 



. objbj o^Li^ oUbu (j^-j-o tjLilil _ T 
.j^jdl j (jLaXL^j 4.10 >j _ i 
. JojUI d-a-f-iU j ^lAlLkj Sj^jj 4 ^ o \ _ l 
S'S 5^ tali a A. II * t ^ij %\ mi jj— 0 

* £jub1 ^La Uji y*u ^jl^ Ijj (^) ^ oUbjUJ 
U^J Jl^Vf JU. (^1 ^ JJHj j-^l^la ^fS UjIa bjj ^joj ^ |J U Ijj ,-t.i Vj'-nJ CiUlaMl 

. ^ j (j^j^li (\ ) j CiUbjai JJjJj . US j ci^i^j ( I ) ^ { 0 ) ^ oI-aL uU I Jo 

. LjJ qii^J (JMJJ ^ si-ui^J ylS dJj J^J 



. ^Ul£ J-^jil — ^ 

j , J^JI ^JLj^L c£j^=^ yfSJ' fes^a» nail CjUL^VI Jx. y -s mi l ^jj ^j-^ 
<J J^JI fr frSl a m* 1 ^JLJ ■■> LaS f J^t- ^ -y J ^ nail ^W-)^ ^U^s! ^ 



j^x- g^LJI aull <&jLud ji3 £ jjjUil 



£*„l3il ja_*JI i3J — Ja. ^J! ^J! j-^j*JI <l~»-l-l 

^.utM ^jf^J jaJLuj jam ^ugua-^ 

JA2*\ JAM - £ 



U^V > * ^jJi-i^jjJl^jJI u (5; jij , u II 
jj -1 —VI <> /Y V<\ J (o ( y ^ Jit) 

^1 — SjJiV 4 — ^jIj o^j ^ tl £~ Jj| 

LAit li^J . JjJl j C^UI 4^ ^1 cU^UJI 
JjJ! J ^j-v.alilllj oli^^iJl j SjL^I J\ 
<L_jjLLa ^ <«->-> II oj^-i jIj^jj L_LUj.j1 j "X I 
, ^j-jL.JI-lilj o^L^jVi c iL^l ^bl_o_, 

^-Ja^jll J II CjILo J_>J -U.il Iq ^1 ~ ^"^J 



4 — }jl — 1* ^s-^j-LI — j J Jil oIJUmJI Ji* 

LaA £_ASjJJ iLLAJI ^IjjJjJI ^ Jixl 4 l .Vt J_£. 

j 4J>J! ^ 5jL_i3 u 1 US , dJ.j Jl ^£ 



EL 



o* y 



flLj 4 uf VI Jjlaj cU jS .oLLujjill 

flj ^.J A n La J ^r^JI 




AjjjpJUl ^aKiXLi 4-Jjp^JI dJLjjuJLl ^'^^ n jl^ljLj j^j-a-Jlj-^ J-U1 ^LjuiL^ 

i-tuljj ^jjJoJsl Lj J^liJj l J_3j . ^J-^-ll joi d mil J-J-ij jJ-3SjJI (j^^-JI 
( j l mmY ^ ^KmjU j^^l ijjiOJUi 4i4jljJ Jul 1^ tULuD^I ^UoajIJ 



sj LM^Ii^jl iJllA |jl lL^j_J Jij , j^jJI jl j a 111 

U ^ t^w^ i3f I — Q-J^LJ u ^>-x< || ^aj^jj 

J JL^I Jl ^ IJ-Aj - ^J-Jl aJl n.JI 

o_5 4_bUJ! j Jill y^U-iVI jLiM 

Jjl^Aij ^1 4 jiiiii 4 wljJ II C^^mAj) 

- cLJjjJI jjifti jLj Jjt j| j ...ll^JI jL-Jjl _ 
Of j-ll ^j-*^* jll 4_Cj^l^o j Ijl .Ti'/il u j^J 

CjLcI ui jot j Lj j I jyCi ^jljjjl J J - 3 

^j-ua^jJLl A Cj tty n ^jjj — ft j7>]J ^ j- -*^\\ 

II^Lc -ij^j JLali! Jl LAjI ^Lllll ojLi.! 

£-^>J >i-^J ' J^il o^J-^ OjJ^-J <-Jklj^JI 

jil d^l fll . n l j J > 

<Uj1jiJ1 4jU=JI jjL-mj oLIaJIj oLliijj^lJ 

^ 7 . *■ > k n pjILa L kJJJlS Ojj ,cl — ^> ir^>VL ijjLLa 



cUL^il 



•. ijjl ^ 1 1 -j - .- 1 ulLI (."jJJ^j . '|Luj.".uI 

j^_JlII " ikUl j^uL, <__J j_jjl 



JJiiJI ^J-Jj jljjt| <jL^O V! JjU*_ft jjl 

<UL_c "V £ Jl * " o^mj ait 4 j tut Jl Jpmcm 
J "_*L^VI J! JL^. ^1 j 4_>U^I " .>>..-> u !j 

' 1 ^_JkZi V ( _ r ~J! (j^I! s_*l ^ Oh j^' 

"-alax Jl Ij^li^l oe^J' (^.U^iVI * 



, /YY k V ^j^U L^U-jJ Qfjl^ ^ Oe-^^ 
"■l.-v ^ L, j H ^Ijj^lll U, t k<" II j jiil i„j 

wiLk-t^i^l J^vl J_Sl ywJI it-Mi y^xT- "^^J 

. JUI iKA. Jl hj$L\ 
^j-^ ^1 ^jer-J' IjjJ! J j 
^ X^*> -^-^j Jj^U Jl o^-^-* 



HjacjJB „j^jisj j iff LJ( 



j (JJ-jALiLJI *L*UI 

4_j_l_JzJ1 J 4_LII <L_cjj| Lin ^JL^_> 

<jjl_Liaj^ Llj_a dlLlja ^1 jl j-_u1 

+ 4jUlj oIGL/JI J LaU 

^jho 4 (Atsuyoshi Nishiria) 

(_£_L^L 4 JLa <>1&LjJ1 <j^L^j 

JUi i jj-d Jl oLij jj^l-^.'un^ (ji 

<3j ^LJJI Jjl^; J j-^>Uil 

^j— k^l 4jjlUVIj ^j -&JJ1 ^Lsiij 
Ij jJ rULd! ^? ^1 jl^Jlj 

I-** jj ol— till &ta-^uuJ jj l. <* l 



fij jjj 4 *^ '■>■ 1j*aLjj j ■ l j> ( i i I 

f" L>fJ I? 1^131 J 

^LuoiAJLtivi ^Jtjjl J — L *i-» IjmjU 

kJJj jj! J ,3j j Jjl <juJ| (Jjii 

jjsj JLmj J\ I j V\ m pi inK'i ^JJ 

i^ULj f I>J1 i^j_* L^J! 

4_*0j_lLlJl ^-jjj^Jl L^<_l11 

, (Staphylococcus) 
J i jlj — 1L jJ aIa^I Ji 

4_jSjj^J1 -j-^fj J <£jijJ1 

lZjI-LJ JLclAJjjj^/ Jjl a jU^ ^1 

Ob iVl lAi^ J j iJ ill 

^Jji jf^a j " ' , u VI oljln^ 11 

li-fl ol uirt ,jLcuXj_Ljji iajLi 

jl j-^j 5-jj_ciVl kk*. j ol -/ill 



. j ^jL ,) *ULJI 
, cIJj — I ^jLsjI.J j — "vji r^Jj 
l ^LiLijI ^4_>aJ ^jHisl M it 

^ a\*i-\ f-Vj ^ (J— a [_ J^"> 

JjLaJ J jLIaJ! ^J^a ljI — al^j ^- i la 

jl ojj— s ill jl ^Lfl 

Jj_a^j ^jJl LLuIj t>"L-f^ fjj 

JjLaH Cj ^ {j^al i ? . i T i^l ^yiJj ,J^£r 

f J & L_L_i j ^Jl ^ M Q f. 

jllxll (jC sj> fT.^ll jk . ( JUj_aJ1 

Jjjaj lIs oj^>i l-jljj^JI y^^c 
. JUj /Jl ^ '^rjl pli! <JjLj 

^ j ^AiiiJ j jL_LlJ1 
Jl ^Jiil Ja*_« ZjUj Jl j 

Ijj st^i 6j ^1 ^^_aj»^Jl 

jIj^JLjj 4^jJ1 Jl ^aJl ^LJjib 
. ^1j_uJLj 

Jjl^l j^i J^e ^j-^ 
<a!cU J-c Ojj-a i^j^Jl jy^- 
JUl^i JJ u^Jj LaJI j l ■ 

JkjJ Zj>\ ^ Ji ^ r^l tl plj) "^j 

y; ■■■ ^" i j f^J-^f f^J^y 

t!_L. J[ ^jjy jLI*J1 

J-t — ^1 i ojj — i 



Science News, March 1991. 
Vol 139, # 12, P 19 1 



Jai_i^ ^ill£: h Nifedipine i> 

4 "mi fLoJ J e/>_J^jJ. jlj J_J _ 

dJJij , J5i 4 i i.i'tj l^Jj 

, jUaJl Jji^ J*-* 

Science News, Feb. 1991, 
Vol. I39.#6,p85. 



^jUl^LJI Ijx, j . ^ jj ^ II i _q l /^i\ 1I 
olljiil J| ^IL=JI ili 

JU^iJI 5^Jl ijUaj J 5 jr l*i '^H 

UJ f) Oimh"» ^-Ul 

4 *^ 1 J J "i^jjJ j^H 

^ iAl oLl^ illjV tjr^e^ 

^j-^k! <_luIjj ojLil j^_Sj 
JjL^ J\ J| jjli^La UaL^j 

. jj^jJH jjLliU ^ JUjJI 

^jj. j! J li^l 

4j 4_ 




s J! J-^^JJ'^^ 

^Jl aJl ^ j^Ajj , ^jjj^I I J A CjIjj 

■ t'jj jl ^l^jjVI 4 5 ija * b 1 1 1 a ' 

L ^LkSj tljlifll jL^. SjLj ii!iU ^ 



J jj-^-jil (OH)" J^jjo-^JI 

t5>^Vl ^>UjjVI ^» 4_L,Liu 
£ ^^ls jaJl 3 <jI— zJLsi Ja^j 
^^-iV! oL_ij__iVI ^jL_l fl 

O^-fial J—5j . j^Jl J Sjj^jil 

Jk1_X^ ^ ^UJjJl a < ^IjJ 

J Jj-m$j^ J 1 1 ^jjI L y± \ 

JU All ^<ii ■ a u 
. ._^a .All J|ja_j LLlLuj 1^*"** * 

Jj^u£[jjJ — jfJI ^j — 



4 Lcl ij 



Jl JLj l ^ ^1 m.Cll 6tK ClL_JjX« 

■J^ 1 J^ 1 ^yr^ 1 1^Jj-j^ JLkjl 



Science News, Feb, 1991, 
Vol 139, #8, pi 16. 




cnj^-uJl S 1^1 ^ ^ 3_/>UJl 

I j ■» * Jiil fljj ^ iJI 4 t a-^ U 

Jl I jJj — sjj Jo-udSjjj — ifil 



Jj3jL<i ^Ujmj c*jI-^ jp>t t^j-* 

^ j_j| j ^ ^1 aj dJj 

Sj-^Lli o-° JU^jjj_^Jl 

tt 1 » j ^Ji ^JJJ U 4 ,t A'N.XI OjAiil 

h cjjLj >3 Jl ^Lijll jli 

jLt j 4 jlatiJl SjL-jjJI ^1 j^t 

jjhh j-*VI (Jim Kao) 

^jl i j <>,,.< A joli (Los Alamos) 

J 5 Jj_uAjjJ_^J1 ^j — j1 ^-aii 

V t j.il ^SIJLll J ^LijJI 
JJj ^j^jllj . ^LLil jUJ 
A <^aljjj (Tie) <Jj-*3j 

^Jl_5lJI M a Jl 3 *jI^" S JL-C 

4^1^^! oL_jjill ^Lji Ljji 
*LuI^aJI dij jjj . <jj^JI 

J Jki-u^jj 1 jj H ^jj-fl ^^J^ 0,1 

4^o>Vt Sj^JI JLuiJV a.^Mi 

J j^HI ^jj s-u jUI jy^£- j j_=. jll 4_^il ^ij JjUG 



Oj^>— a ^fj— ^-11 Jjl — ^ tjl 
iUAiUJl 4ojjV1 ^ (Gnipe fruit) 

Jl Lj^ f j_JI J jjVI ciis 

jljjiJilj h_llflJl CjI i jrwO jl -J 

a5j , ^j-uaj jljj ^ ^jJI 
ol, II JtLiU Jlla Jjl dJj 

4^ul^J frL^l Ciij wil nn^l 

(j^k 4_jj jl J ^ J j 

^*wMJ^*J ^-9^- X-* II i a^ i,Q 

dijj r ( Felodipine) J j4i^ 
Ojji j^ll ^— al .Aj aIc 

OjL^ pUiaJI L_^jfcjjj Jj— ^lil 

ll^JjJjIiiJI)! jUlci j_g j7l Jit ft 0 jLj 

Laj (^>Xjialll l _^tal -v M>yi pLdJ j 

IjJjLJj ^jJI (j^L^iV! (Hjji 



0 ^ rtj Til Hj ^jJjJI 



Qi LftJ i ii -^ njiiaJ ljIjJ Jl (_>AjU jl ^ \ \ 1 ' 

1 * ■ a .^l % a id. d -i. h I j r | c I j X! Jjj_^j ^ j [ 

Sjj_U jl Jut 4_JLi^l J j j t jL>lJ>jj&\\ 

Jul \ Jijl 6j j_J! Jlj LLkta Lij^jnJi 

ii Ujj^ ( ^ \\ T V _ N AV N J jj^s jjj 



u^-^b jjie 

Jt ijLc _jjJI 4 o i . > Li ,_fl £-J j^lil 

dk ub ■ O^jJlUVI U4>=- JJ^ V^j^ 

oljjJjj— J Lfli l n i i t iiL S . Jft->~ filjjjl 

. 5J-a ^ Ail _j objJ\__lVI Jj Jill 

a, \ ^ X T ^-li *-_l_, j_b La JL_ JLzJI jXI y'l 

uLu^ aljJJI Jl cb^jLlf ■ £ .^~><1 
^Ljjj^jjJI ^jju| L^jlLl jiLl <__l___jJl iJj 

Jj--£ fijj-Jl j1 LJU. ^IjJl j S1--J oii 'Ulcj 

< — t .ii il L j^j J ^__ ?r i *1 iLo I j ^ a I j j jj 

I4K 6jaJI <J__; jiK""i d -hc j| 5^jJl 
ol— — jj/JI j* ilj. — Ul 6 j ^"u — ftf 

J-fl 4£.Jh_-=_j& dJb 3 J jJjj . oLjj J-vililj 

^Jl dJj jj_. ^jJj . 4_JLuJi ^LJijj^J^I 



-IJJJ Lll ^j^l ^^li, L^l* ^>C. jLiiui 

1 \ -id— * iSi} ia ilJ L-A^ ^Si * T * * 

dl^i 111 > O I n i 1 1 1 -\ Jl . " 1 1 a i 1 . d ^ U ■ '^ w ^ 



■ Jl 



J ' OJ J- 



& 3xi J JP»J a^ki. j—a Lijku jUp^J j 




jL-iaj rr ^ (Y) jj^ ^ 



De su Ifovibrio des n I fy r i l a n s 
^3_JiJl ULu1j_^ methanobticillus 5 

V J_ _J 



.Ml 




pI jiJI L4#>lj&t 

JJJlJI I OA jJJj-£J '(jxi^UJl i^o Lt CiAJl 4-J £LJU JJjUl IaA jj^U^n 1 



Cui ij> < -_ilfc ^ Jji < LaJU pL_Li 

Ij^i < 1^11 J x^j j I tli L^i Lai 



^^^^ ^r^'j 
j^LjJl _ l ijv» jjjuaj aLLljIj I Ci-^V # 

. clj t^S-iii -oj^JiI 

Lol , uiAjJLl^j J j^j U J_t I /Ji^ cJj"s i.>'t 

h JjJJ LiaJLI jIj l\ f^kxj jL^ii^J ■ ■ 

J i ^ i Ltt t La JL^jI j ij'.tf j *Li_kJj Lj 

. ^ J-2U^ S JJi dJ lj^ IMJ 

^jljVI I j j^JI vjL^ ^JaII ^ j— . iij Lot 
. cL Li jjqj < ' l ~il i <" >j a" ji" jjl j^jji 
^^aij^j - ^gJLL-uJ I <Lu-uj / Ci^Vl# 

_: iJLJI 

^JHUJ J0£j_l Jl ^ J nil II jjL^ail J^J-H 

0 -v" SjLLI jL] JL5 j^ Jjl ^ ^LiiJLt 
Jj— sJl 3 dJij ^ — I i . ^.q J i Ji ji>I f . ,t.. . ^ Jjo 4_aJj a 

( t .^A£ £ >VU) (jjj-Ulj I 

jJi^ J "jjJLa 1 k _ r Alc j-LvjI Jlc ajAJI qJL^^ 



^jjjt lM _^j J^ ^ — ^jg^j j" j.i > J! Jjj 



.dJI jjL 

<Lo jSil dSa 0 (>ajb JHk ^ j-V' • 

I ij'lj.ntjj Jit JjkjjL^uJ Sjf ti djl Itli _/jl 

jlj I L^ilj IjJ_1mi ^ a.a^l j£^j I ^ 1 ' "i j 



, L 



^1 ljuVI ^-fllj-JI ■ ■ La^ 

j1 J^J-J ifrliaJlJI 

jl I' I mjj J^ Jjj— jUI J^lA ji i lU-vV dii 

. I I jLod_jl Ijji j j ilU-i (tljjjl a^^.'^li Jjq 1 y\jLi 

<F ~ j ^.^" ~x [ \ djjJjkJJ l J H &JL-l J-Jjlili 

Jjj LkJ i I a Jjqj 1 11 LjjA^ Cj^Jl*£> n * *L> |j 

d-Laj V I jjLi LoijC ^-JAzdl ■ '■ J! 

XJS Jl Jj H £_IJ,JJlU _i!!vvll dJu 
a! jjll^t ^ ^Ij-iJl OAJ ^—iL^aJ Jl 

1 j_ Lujl Jjj— II l^j__SJI (Xj — ill (LiAi J^ JjU 

3 j^Zjj ^-jJI wijSJI Ll flJU Jl MUjJ Jj 1 111 I 

J ■ I 1j a * ^ j£. I jjjJJLj. <_Lil mil jU cVI 

Jj^JI J^Aii ju ^ijSJu jl jjj L£ ha^jLIL 
^jji y^LiJI jlj J^> L-jj.Jk j— i IfA: Jj i^^U 
ijk^V j-j fr l>VI pI jill J*J j , L-a ^ c^U 
yJaj cJjj ^jJI j-jjjJI jjj f^***j J J^-j V Liji 

JvLtl MaJI Jul Jl J LAjjJ__j ^fjJI i_l~l^ll j*-L4i 

. ^^iil 11* J^i Ji* 
^jAaj Jx. j j i Jl I ij-^a Jj Lfljij 

lil i»J jjj ■<* jjUH d j r I r n ft ji dJ ljSUi» 

j_i jj-^i jl Jj>L^ * I a'ulk ^Jl jlj-tVl JJ 

: d ^ l j- ^ j 

jlc. < UII dL.-*" .jjj .J'lifj 4 nil L^^^j 

J_c dJ lj — SLiij .dlJl — j j. ^i^il d^lj — ^ 

. "I^Jll Jlc djLuj LJcJl djtLijk 
JalJ « jLjj jLtfwj jjjJI ^jjjj ^ ^Vl • 
jjjjJl dtlij 1 itljjj a±ii 1 K H^nUtl^t 
U^t . lp 1^ I t.lf l^yjl JjoJI flj_JJI ^ 

J jLAii "II Jj a hr.VI jlj._i.ill Jl I kla-fc^f 
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